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PREFACE. 


Some  apology  may  be  due  &om  our  Society  for  tHmsting  itself 
80  soon  upon  tlie  public.  Our  Society,  as  the  one  product 
of  the  Tercentenary  Year  already  in  existence,  is  desirous 
of  making  known  what  it  is  doing.  Its  members  have 
for  their  objects — (1.)  to  combine  together  to  work  out  the 
Natural  History  of  Bugby ;  (2.)  to  keep  an  Annual  Register 
of  all  the  facts  connected  with  Natural  History  ob^er^ed  here; 
(3.)  to  assist  in  the  formation  of  a  Museum  for  reference; 
(4.)  to  hold  Meetings  where  Papers  may  be  read  by  ourselres 
or  our  friends.  In  carrying  out  this  scheme  we  have,  o^ 
course,  only  partly  succeeded.  A  List  of  Fossils*  from  the 
Rugby  Lias  has  been  compiled  from  the  Arnold  Library 
Collection  and  froTo.  other  sources;  first  lists  of  the  Birdsf  and 
Lepidoptera^  of  the  neighbourhood  have  been  prepared  by  our* 
selyes,  supplenxented  by  any  older  records  available;  and  a 
Register  of  Dates§  during  the  year  has  been  kept, — ^not,  indeed, 
with  the  systematic  completeness  at  which  we  aim,  but  if  Rome 
was  not  built  in  a  day,  how  much  less  the  R.  S.  N.  H.  S.  ? 

Towards  onr  third  object  not  much  has  been  done.  The 
School  possesses,  independently  of  us,  good  Geological  and 
Botanical  Collections ;  but,  as  yet,  there  is  no  Museum  by 
means  of  which  the  Collector  of  insects  or  birds  may  name 
his  doubtful  specimens.  Help  has  been  given  by  Messrs. 
Hatwjlrd  and  Wratislaw,||  but  till  we  possess  a  local  habitation 
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Bomewliat  less  gloomy  tlian  the  Sixth  School  gaHery,  somewhat 
more  independent  than  onr  President's  stndy,*  we  cannot  be 
expected  frilly  to  develop  our  powers  of  acquisition. 

Onr  Meetings  are  attended  by  increasing  nnmbers,  and 
some  of  the  papers  read  at  them  have,  from  their  local  interest, 
seemed  worthy  of  a  permanent  record. 

We  record  onr  thanks  to  onr  several  benefactors,t  and 
especially  to  Mr.  Wilsok,  for  presenting  the  Members  with 
tickets  of  admission  to  his  lecture  on   "The  Meteors." 

And  now  we  leave  onr  Keport  to  speak  for  itself.  If 
any  find  &nlt  with  what  we  have  done,  let  them  come  and  teach 
ns  to  do  better.  We  still — ^though  onr  nnmbers  are  steadily 
increasing — ^find  the  work  of  observation  more  than  we  can 
really  carry  ont.  If  any  one  is  interested  in  this  onr  Society, 
let  him  hononr  ns  with  a  visit,  and  then,  if  he  have  a  good 
jnur  of  eyes,  two  good  legs,  and  a  hearty  will  to  nse  them, 
we  wOl  soon  find  some  way  to  avail  ourselves  of  his  services. 
We  do  not  hold  ont  any  sensational  promises :  it  is  only  by 
the  continnons  accurate  accnmtdation  of  facts  that  onr  Society 
may    hope    to  contribute  to  scientific  knowledge. 

P.  B.  K. 

H.  C.  L.  R. 

£.  G. 

*  Whan  the  Memben  may  at  present  oonaolt   the   Librarf   and   GoUeetioBa   on 
Mondaya,  Toeadaya  and  Thursdays,  between  Two  and  Six  pjn. 
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B  U  L  B  S. 


L    Tl^ftt  this  Sddety  b6  oalled  "Tbz  Rttobt  School  Natural  Hibtost  Boohtt.** 

2.    That  the   Soeiotj  ooaiu^  of  Hoaozvy  Menhen,  Memhon,  and  AMoeUttei. 

!!•  That  MMtan,  Old  BngbcUksa,  and  othan  eonntoted  with  the  Sefaool,  b« 
aligme  aa  Hononiy  Hemhars;  that  Present  Bngbeians  (haYisg  attended 
aa  a  Tiaitor  three  of  the  Soeiety's  meetings)  be  eligihlft— if  in  the  Upper 
SehoQl  or  Sixth,  as  Memhera,  if  in  the  |Ciddle  or  Lower  School,  as 
▲saoo^tM. 

Ov  OmciBs: — 

4.  That  the  Society's  Officers  consist  of  a  Prendeni,  Secretary,  and  Treasurer, 

and  of  the  Keepers  of  the  several  Allnuns,  and  that  these   do   form  the 
Committee  of  Management,  three  to  be  a  qnorom. 

5.  Thai  all  Officers  he  elected  aamnally* 

6.  Thai,  irheft  any  Office  is  Tscaat,  the  Comniltee  do  recoramend  a  Uinnbey 

or  (for  the  Office  of  President)  an  Honorary  Member,  for  election  by  the 
Members  of  the   Society. 

7.  That  the  Pteflident  take  the  chair  at  sU  MMag*.  hnt  have  no  Tota  ticept 

in  cases  of  cfosli^. 

8.  That  the  Seoetary  keep  the  Mbrates  ol  the  Society's  pcoeeediygs;  keep  m 

list  of  all  persons  present  at  each  Meeting;  keep  a  list  of  the  existing 
Society,  with  the  names  and  addresses,  as  fsr  as  possible,  of  all  non- 
resident Members,  and   a  list  of  all  Beneftetors  of  tiie  Society. 

9.  That  the  Treasnrer  look  after  the  Property  of  the  Society,  collect  Sabacrip- 

tions,  and  pay  Debts,  producing  his  accounts  for  impaction  wheneyer  called 
npon  by  the  President  to  do  se. 

10.  That  the  dnty   of  the   sereral    Album   Keepers   be   to  receiTe  all   noticea 

connected  with  their  sereral  Sections;  to  enter  all  occnrrences  of  interest 
in  their  Albnm;  end  at  the  end  of  each  year  to  famish  a  Beport  of 
what  haa  been  done  In  their  Sections  during  the  year. 

11.  That  in  the  abaenee  of  an^  Officer,  the  Committee  appoint  a  Bepoty. 

Or  HovomAST  Mjucbibs  : — 

U.    That  Honorary  Members  be  elected  by  a  Tote  of  the  Society,  and  have  all 
the  piiTilegsa  of  Meinbers,  except  that  of  Toting. 

18.    That  Honorary  Members  pay  an  entrance  fee  pf  10s.,  bnt  pay  no  sabserip- 
tions  nnless  specially  called  npon, 

14.    That   Members  or  Associates,   on   leaving   the   School,    become    Honorary 
Members,  without  any  charge,  except  for  a  supply  of  the  Society's  Beports, 

Of  Mieireins  Aim  Assocurss:— 

16.   Thst  Members  be  propofwd  by  a  Mepber  or  ^onorary  Member,  and  electe4 
by  the  Committee. 
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}fi.   Tint  Memben  pay  a  Sabaeiiptjon  of  Si.  1M.  per  Tim,  tad    *— '^^Htf  cl 
li.  6d.  p«r  Tenn. 

17.  Thai  Memben  may  ipeak  at  all  MeetJaga  of  the  Soeiety;  may  zead  Pi^eif 

with  the  leave  of  the  freeident;  may  intiodnee  two  Hnton  at  aU  puUie 
meeting!,  and  reoeiTe  a  copy  of  the  Society'i  Beport. 

18.  That  Afiociatef  may  attend  at  all  pablie  meetings ;   may  apeak,   and  read 

papen  with  the  leaTO  of  the  President;  and  reeeive  a  eopy  of  the 
Soeiety*!  Beport 

19.  That  any  Member  or  Associate    may  be  saspended    or    expelled   from  the 

Soeiety,  by  a  Tote  of  two-thirds  of  the  Members  present,  if  he,  from  any 
misdemeanour,  or  want  of  energy,  appear  to  deserre  snch  raapension  or 
ezpnlsion. 

Ojr  MuTiNOB  :*- 

50.  That  Ordinary  Meetings  be  held  once  a  fortni^t,   but  that  the   Secretary 

b«  empowered  to  call  Extraordinary  Meetings  when  •necessary. 

51.  That  Visiton  may  speak  and  read  Papers  at  sll  pablie  meetings,   with  tha 

leaTO  of  the  President. 

Ov  Bbpobts:— 

SB.    That    a    Beport    be    printed   once    a  yesr,    or  oftenar  if  the   Committee 
think  fit 

S8.    That  an  Editing  Committee,  of  two  Members  and  one  Honoruy  Member, 
be  appointed  by  the  President  for   each  Beport. 

Of  Nbw  Bulbs  : — 

54.  That,  without  notice  given  at    the   preceding  Meeting,  no   chsnge   can  b^ 

▼oted  in  these  Bales,  or  any  name  be  snbmitted  to  the  Committee  for 
Membership  or  Association. 

55.  That  no  chsnge  be  mad«  ^  these  Bales,  nnless  proposed  by  a  Membep 

or  Honorary  Member,  and  carried  by  the  Totes  of  two-thirds  of  thf 
Memben  present. 


LIST    OP    THE    EXISTING    SOCIETT, 


OFFICEB8    FOB   1867: 

PBKsiDBitT:    MB.    F.    E.    EITCHENEB. 
Ssobbtabt:    Q.    B;    LONGSTAEF. 
Tkkasxtbbbs:    J.    S.    HASTEBMAN. 
W.    C.    MARBHAT.Ti. 

AlBTIX     EXBPBBfl  : 

BoTisiCAZ*:    H.    C.    L.    BEADEB.        Entomolooioal  :   Q-.   B.  LONOSTAFF. 
6KOX.OOICAZ. :    A.    C.    BBUCE.  Zoological:    F.    0.    SELOUS. 

EDXtOKs:    E.    CLEMINSHAW,    and    H.    0.    L.    BEADEB. 


HONOBAB7 

DB.    HELM. 

BEV.    T.    N.    HTJTCfllNSON. 

UB.    EITCHENEB. 


MB.  smawicK. 

BEV.    C.    J.    E.    SMITH. 
MB.    WILSON. 


KON'^BEBIDENT    MUMBEBS: 

A.    C.    BBUCE.  P.    MAHONY. 

E.    P.    ENTIBLEY.  W.    C.    MABflHALL, 


B.  CLEMINSHAW. 

O.  B.    LONOSTAFF. 

J.  S.    MASTEBMAN. 

H.  C.    L.    BEADEB. 

F.  C.    8ELOUS. 


MEMBEB8: 

A.  S.    SCOTT. 

J.  H.    DAVEBS. 

J.  LAWS. 

J.  M.    L^STEB. 

J.  P.    BAYNES. 


M.  W.  E.  DE   BUNSEN. 
F.    LEFBOT. 
E.    J.    NOBTON. 
W.    H.    PIKE. 
H.    O.    WAUTON. 


F.    B.    SMITH. 
W.    8UTCLIFFE. 
X.    W.    PBET08T. 


ASSOCIATES: 

J;    ABBnTAOE.  J.    L.    BOYSON. 

J.    CUBBY.  L.    MOBEBLY. 

F.    C.    BAYABD.  O.    LEOOATT. 
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PRmOIPAL    DONATIONS   MADE    TO    THE    SOCIETY. 


Case  of  Bugbj  Lepidoptera,  bj  Mb.  Wilsov. 

Schleiden'B  Botany j  and  Elirbj  and  Spence's  Entomology  (4  vols.), 
hj  the  Pbssidsnt. 

PHotograph^  of  Limeworka  at  Newbold,  and  SeotionB  of  ArteBian 
Well,  by  Mr.  Wilsoh. 

The  Prize  CoUection  of  Plants  in  1862,  by  Mr.  H.  W.  Snktd 
Ktnnebslet. 

Water  Colour  Sketches  of  Flamborongh  Head,  Newbold  Lome 
Pits,  and  Qlacier-ronnded  Bocks  at  Grange,  Cnxnberland, 
painted  by  himself,  by  W.   C.  Mabshall. 

Photographs  of  Mount  Sorrel  Granite  Qnarries,  by  Mb.  Hamblin. 

FaJcBontologica  Indica,  and  Memoirs  of  the  Oeologicdl  Qv/rvey  of 
India^  by  Db.  Oldham. 

Collection  of  Bhopalocera  and  Sphinges,  by  Bey.   J.   Hatwabd. 

Two  Cases  of  Indian  Insects,  by  E.  J.  Nobton. 

Collection  of  Warwickshire  Eggs,  by  E.  Field. 

Linnea/n  Boeiety^a  JowmdL  (Botany,  Vols.  5  to  9),  and  Armah 
of  Natural  History  (Vols.  11  to  19),  by  Mb.  G.  E. 
Fbtbb. 


LIST    OP    PEBIODICALS. 


Quarterly  Jounnal  of  the  Geological  Society^    Chological  Magazine; 
Quarterly  Journal  of  Science;    lent  by  Mb.  Wilsok. 

Pojpvlar  Science  Beview;    Journal  of  the   JAn/nean    Society;    lent 
by  the  PaxsiDEiin:'. 

Hardwicke*s  Science   Qossip, 


MINUTES    OF    MEETINGS. 


MEETING    HELD    MARCH    23bd,    1867. 


Thb  Soctett  was  founded,  and  Boles  drawn  up. 

A  Paper  on  the  Purposes  of  the  Society  was  read  by  Mr.  F. 

E.  KrrcHENEB. 
Nine  persons  were  present. 


MEETING    HELD    MARCH    30th,    1867. 

The  ExMbitions    were 

BelemnUes  eLongatus^  with  phragmacone,  from  Hillmorton,  and 
from  Kilsby;  and  Biscma  Holdem  on  AmnwrUtes  cmgU' 
lotus,  from  Newbold,  by  E.   Cleminshaw. 

Cnrions  growths  of  stem  in  Wistaria  and  other  plants,  by  Mr. 
F.  E.  Ejtchskeb. 

Ooleopiera  of  the  present  year,  by  G.  B.  Lonqstaff. 

Mole  Crickets,  by    P«  Mahoitt. 


After  the  Exhibitions  a  Paper  was  road  by  G.  B.  Lonqstaff 
— ''On  Insects:  their  Collection  and  Preservation."  This  Paper 
was  illnstrated  by  Specimens  and    Apparatus. 

L     Lbfidofteba. 

For  the  GoUtetioB  of  Le^opten,  ot  aoalo  wingi  (bntieifliM  and  mothi) 
tho  fbHoiriag  ippantiiB  ii  required:— (1.)  A  poeket  net,  with  a  ring  eepaUe  tA 
being  plaeed  round  the  eoUeetor's  wilst,  fitting  into  ft  jointed  stiok.  Saeh  a 
ring  may  be  got  at  Porter'i,  Lawrenee  SherLffe  Street;  the  etiek  and  gaoae  at 
Pendred'e,  North  Street;  or  an  umbrella  net,  to  be  got  eomplete  at  Oooke'a, 
Oxford  Street,  London.  (9.)  About  12  doien  pill  boxea  of  Tariona  lixei,  eipe- 
elallj  the  1  ox.  and  k  ox.  lixe.  (8.)  A  letting  home,  eontaining  a  number  of 
aetting  boardi,  on  wfaieh  the  inaeets  are  to  be  epread.  (Theie  are  alio  lold  by 
Oodke.)  (4.)  Thin  pina  ef.Tarloni  lixee  (Noe.  18,  7,  8,  10,  and  20,  lold  by 
Xdalatoi  and  WiUiami,  Newhall  Works,  Birmingham).  (5.)  A  large  jar,  with 
aeiew  top  and  wide  month,  to  contain  braiied  lanrel  leaTea.  A  French  plnm  jar 
wfQ  anawer  the  poipoie.  The  bmiied  lanrel  leares  are  to  kiU  the  inieoti,  bat 
in  epring  and  antomn  they  do  not  contain  enough  prasrie  aeid  for  the  pupoM. 
At  thoee  leaioni  eUorofoim  may  be  need  thus :   Almost  open  the  box,  and  pat 
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a  diop  of  oUorofoirm  on  the  lUt;  then  dose  the  box  ti^Uy,  and  Imtb  it  lor 
kbont  three  minntei.  Thia  will  nifflee  for  imeller  moihi  end  bntterfliee.  The 
lerger  onee  ehonld  be  probed  with  e  pen  eonteining  a  portion  of  aatnrated  solu- 
tion of  ozalio  aeid.  (6.),  Stanton'i  Mdmud  of  Brituh  BntterflUa  and  Moiha  (priee 
lOs.  6d.),  and  Gzeene'i  Inuct  Emier't  Comjxauon  (priee  la.  6d.).  Both  these 
an  indiipeniaUe. 

When  jon  haya  eanght  yonr  iniecta  with  your  net,  pat  them  allTe  into 
the  pill-boxei,  one  in  eaeh  box,  bring  them  home,  and  then  pnt  them  into  the 
laviel-jar,  bozea  and  aU.  In  a  few  hanrt  yon  will  find  your  inieota  in  a  rait- 
able  ptate  lor  flatting. 

The  beat  loealitiei  at  Bagby  for  Lepidoptera  era  Frankton  Wood  (eipe- 
eiaJly  the  lanes  between  Frankton  and  Bonrton),  and  the  " twelV)l-o*olook  riding" 
at  Ooombe  Abbey.    Bailway  banks,  again,  are  aometimes  Tery  prodnetife. 

n.     GOLLBCTION    OF    GOLBOFTIBA    AlVB    HmaPTEBA. 

On  the  ooUeetion  of  these  two  daaaes  (the  ease-wings  or  beetles,  and  the 
half-wings  or  bogs),  TSlnable  Papers  will  be  fonnd  in  the  MUomotogiMU*  AntmaU 
(Tan  Voont)  for  1865  and  1862  respeetlTely. 

A  net  is  required  lor  both  of  theae  olaases  whieh  may  be  used  in  the 
water  and  for  sweeping  the  herbage.  I  know  of  hone  aaffieiently  strong  and  ai 
the  same  time  portable^  The  ring  should  be  made  of  yeiy  thiek  wire,  let  inta 
a  lump  of  leady  whieh  may  be  fastened  by  means  of  screws  into  a  brass  soeksl 
at  the  end  of  a  long  stout  pole.  The  net  itself  must  be  of  stout  eheese-eloth, 
at  better  still,  of  bolting-eloth  used  for  ilour,  Beridea  thia,  one  or  two  braaa 
bottlea  are  required,  fitted  with  a  eork'  through  whioh  paaaes  a  rattier  long  quill 
stopped  with  a  plug  eif  wood.  Thia  bottle  should  be  filled  two-thirds  fall  with 
finely  out  up  and  eradied  laurel  leaTOf.  The  laiger  beetles  may  be  put  in  by 
remoring  the  eork,  the  smaller  ones  through  the  quiU. 

When  the  inaect  ia  onee  eorked  x^,  i|  will  soon  be  stupiitod,  end,  if  a 
■man  one,  killed.  After  the  return  home  these  bottles  should  be  immersed  up 
to  the  neok  in  boiling  water  for  two  or  three  minutes,  to  insun  the  death  of 
the  inmatea.  ICr.  Blaekbnm  reeemmenda  the  smaller  beetles  being  brought 
home  alire  in  a  bottle  eontaining  pieeea  of  blotting  paper  for  them  to  eling  4o, 
and  from  whieh  they  may  be  efterwazds  shaken  into   boiling  water. 

The  insects  of  these  two  orders  aro  set  out  on  eard  by  means  of  needles, 
and,  where  neeesssry,  a  magnifjring  dasa.  To  the  eard  they  an  attached  with 
gum  conaiating  of  l^e  purest  white  lumps  of  Tngaeanth,  adzed  with  a  little 
ol  the  purest  Anbie.  Not  mon  than  a  liquid  ounce  of  this  giun  sbeuld  be 
made  at  one  time,  or  it  will  get  dirty ;  it  ahould  be  Tery  thick,  and  with  eaeh 
bottle  of  it  a  drop  of  eoirosiTe  aublimate  ahould  1>e  mixed.  All  Hemiptera  must 
be  aaraagad  on  earda;   the  larger  Ooleopten  may  be  pinned. 

For  those  who  an  going  to  collect  beetles  Bye's  Bri^Mh  BeeUei  is  strong 
laeoinmeiided.  *    ^' 

The  following  an  the  ehiaf  methods  of  finding  beetles  snd  Hemipten:^ 
(1.)  By  dragging  ponda  and  stnams  with  a  net.  (8.)  By  OTertaming  large 
stones  and  logs.  (8.)  By  tearing  looae  bark  off  tnea  and  loga.  (4.)  By  beating 
flowers,  bruahea,  and  treea  into  an  umbrella.  (5.)  By  aweeping  graaa  and  herbage 
with  a  net,  by  night  aa  wall  aa  by  day.      (6.)    By  ahaking  over  brown  paper 


11 


mon,  tofU  of   grass,  nibbish  at  the  roots  of  trees,  tnd  the  old  hay  left  where 
•  stack  has  been. 

To    all    specimens  a   number   should   be    attached,   referring   to  a  Diary: 
The  Dimry  should  be  ruled  into  six    columns— Index-No.  ;    Date ;    No.    taken  ; 
Name ;    How  got ;   Locality,  Sre. — and  the  entries  would  perhaps  run— 
"  268a. ;    iv.  29  (i.  c,  April  29)  ;    One ;  Eucheua  Jaccbaa  ;  Bred  from  larra  on 

ragwort,    1866  ;    Lyndhurst,    Hants." 
The  numbers  which  refer  to  the  Diary  may   be  written,  in  the  case  of    insects 
pasted  on   cards,  on  the  cards  themselTcs;   and  in  the   ease   of   pinned   insects, 
cm  the  small  piece  of  paper  on  the  same  pin  as  the  insect,  face  downwards. 


This    was  followed  by  a  Paper  by  A.  S.  ScoiT,    "  On  Local 
Nomenclatnre. " 

In  all  24  Persons  were  present. 


MEETINa   HELD    APRIL    18th,    1867. 


The  following  Objects  were  exhibited  : — 

AmmonUes    Birchii    and    Modiolaj    from  Hillmorton ;     Ammonites 

a/ngtdaiii8,  from  New  Bilton  ;   and  Vertebra  of  Ictbyosanrns 

from  Newbold  ;   by  P.   Mahoky. 

Bones  and  Teetb  of  Pleistocene  or   recent    Mammalia,    from  river 
Gravel,  near  Newton,  by  E.  CLEMmsHAW. 

Neets   of  Baya   Spairow  and    of   Tailor    Bird    from    India,    by 
Mr.  J.  M.  Wilson. 

Eggs  of  this  year,   by  F.   C.   Sblotjs. 

Crystals    of    Gallate    of   Iron    in    an    old    inkstand,    by  F.   R. 

Smith. 
Dc^kne  La/ureola  (new),  and    Snowdrop    (escaped),   from  Rugby, 

by  H.  C.  Reader. 


A  paper  was  then  read   by   J.   M.   Wilson,    Esq.,    "  On 

the  Objects    of  the    Geological    Section    of  the    Natural   History 

Society." 

Aa  there  exists  a  Geological  Section  to  this  Society,  and  as  many 
members  are  mneh  interested  in  this  branch  of  study,  it  may  be  worth  while 
to  consider  what  ought  to  be  the  objects  at  which  a  Society  of  this  kind 
should  aim  in  establishing  a  Geological  Section,  and  to  offer  some  snggestions 
■a  to  the  method  of  attaining  them. 
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For  oar  ^pwpoM  m  may  diTide  the  rtndy  into  thai  of  General  Oeologj 
•nd  Local  Geology.— It  ia  not  Ukely  that  any  of  ns  will  he  ahle  to  write 
lypera  on  General  Geology,  that  ahaU  be  at  the  aeme  time  intereating  to  the 
membera  of  the  aoeiety,  preaent  or  fatnre,  and  in  themaelTee  TalvAble ;  but 
there  la  maoh  that  een  be  done  to  render  the  atndy  of  General  Geology  more 
neeeaeiUe  to  the  School.  Tbia  will  be  done  by  the  eontribntiona  of  foasiU  of 
real  Taloe,  each  aa  illaatrate .  aome  apeoial  point  in  atractnre,  aome  remarkable 
inatance  of  foaailiaation,  aome  typical  character.*  And  again,  rock  apedmena  and 
minerala  are  abaolately  neeeaaary  to  the  proper  atndy  of  the  acienoe,  and  are 
vied  in  onr  leetnrea.  It  will  eonatantly  be  witliin  the  power  of  membera  of 
the  aodety  to  obtain  and  exhibit  aach  apecimena  at  onr  meetingii,  and  perhapa 
aome  may  be  willing  to  leaye  memoriala  of  themaelTea  behind  them,  in  the 
ahape  of  preaenta  to  the  G^logical  Mnaenm.f 

Farther,  few  thinga  are  more  naefal  in  atadying  Geology  than  a  port^ 
folio  of  aketehea  and  photographa,  that  depict  thoae  pecoliaritiea  of  aeenery  that 
depend  directly  on  Gtoologieal  atmetare.  They  ahoald  haTO  written  on  tbem  an 
aoooonl  of  what  is  actually  exhibited  by  them.  Sach  a  Geological  portfolio 
abeady  haa  been  atarted,  and  may  well  be  enriched  by  aketehea  and  photographa 
of  obJe4«ta  of  Geologieal  interest  in  the  Tariooa  parte  of  England  to  which, 
throngh  ita  membera,  this  Society  has  aoceaa.  X 

▲gain,  anatomical  illaatrationa  are  eonatantly  wanted.  Nothing  wonld  be 
more  interaating  aa  an  exhibition,  or  more  valaable  aa  a  eontribntion,  thaa 
akeletona  of  aome  of  the  typical  mamnwilia  for  oompariaon  with  foaail  remaina, 
and  by  which  to  determine  onr  foaail  apedea  from  the  river  depodta. 

Bat  the  principal  work  ef  the  Geological  Section  onght  to  be  the  Local 
G^logy.  In  thia  the*«  la  a  vast  amount  of  real  work  to  be  done,  far  more 
than  we  can  yet  foresee,  and  it  ia  oar  pririlege  and  honoar,  aa  the  foanders 
of  this  Society,  to  map  oat  the  oatlinea  of  what  onght  to  be  done,  to  eon« 
tribute  what  we  can,  and  we  mnat  wait  lor  othera  to  eome  in  and  complete 
oar  laboan.  It  ia  hard  for  yoa  to  estimate  the  downeaa  with  which  Geologieal 
knowledge  ia  accamaUted ;  and  knowing  aa  we  do  how  aerionsly  error  retarda 
even  thia  slow  progress,  we  maat  aim  at  leaaft  at  making  oar  contribntiona  to 
thla  knowledge  aa  correct  aa  we  poadbly  can.  Let  onr  work  be  unpretending, 
bat  let  it  be  animpeaohable.  To  accept  anything  on  inaaffident  eridence,  and 
report  it  aa  proved,  ia  anre  to  retard  the  progreaa  of  trae  knowledge  and  dia« 
grace  aa  ia  the  -ead.  Qtd  faeUe  credit,  ieUm  Itbenter  decipit.  On  each  a  aabjeot 
aa  thia  we  most  aim  at  co-operation  with  oar  sacceaaors :  no  alngle  generation 
can  complete  the  anbject. 

I  shall  proceed  now  to  make  some  brief  remarka  on  the  principal  anb- 
Jeota  that  ocenr  to  me,  eonneeted  with  the  Local  Geology,  on  which  I  hope 
to  aee  papera  oontribated,  and  which  are  really  within  onr  power  to  treat  in 
anch  a  manner  aa  to  form  a  peimanently  valaable  eontribntion  to  G^logieal 
Bdence. 


•  a  8.  Taylor,  Esq.,  has  since  contrttmted  a  few  valuable  speotmens,  and  promised  more, 
t  In  rock  specimens  tbe  Museum  is  tolerably  rich. 

tMr.  W.  0.  Marshall  has  made  some  valuable  additions  to  the  Portfolio.      They  will  be 
described  In  detail  further  on. 
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Th»  QmHogj  htn  offan  two  tntisely  dirtlBet  mbjaots  for  itddy,  lit.,  tha 
and  mteM  depotiti,  and  the  ■abjMont  rtnte. 


For  tiio  lomMr  it  is  most  doiinble   thai   Moniata  iofnmiation  should  be 

obtained  and  paUiahed  saapeetiiig  the  foim  of  the  aiufaee  and  the  country ;  the 

zelatiTo  and  abiolate  eUrationa  of  it,  and  in  fact  all  the  information  that  would 

be  reqnired   for    eonatmeting   a  model    of   this  eonntry   in   relief.     Few  thinga 

would   be   of  more    aerriee  than   the   eonatmotion   of  aueh  a  modeL     If   any 

member  would  provide   himaelf   with    a  Tory   aeenrate    aneroid  barometer   and 

eompaai,  by  repeated  obfervation,  the  lerela  of  a  number  of  leleeted  apota  with 

aome   atandard   apot,  aa  the  Sohool  gatea,    whoae    eleration   abore   the   aea  ia 

known  to  a  tenth  of  an  ineh,  he  would  be  eontribnting  information  whioh  will 

aome   day    be    of    great    aerrioe.       Secondly,    obaerrationa   on    the    amount    of 

Qedogical  changes   now   going   on    aronnd  ns   are    much   wanted,  here   and  in 

an  localities.      Tear  by   year  we  see    the   rirer  overflow  its   banks,  and    spread 

itself  far  and  wide  over  the   meadows.      In  so  doing  it  spreads   a  thin   deposit 

of   sediment   over   the  grass  and    snrfaee,    and   raisea  the   level    of   the   valley. 

Kow  if  aome  one   will   be  at  the  paina  very  carefully  to  estimate  the  amount 

of  thia   sediment^  whether  by  direct   or  indirect   measurement,  and   record   the 

eJrcumataneea  and  detaHa  of  Ida  meaanrement,  he  will  be  contributing  his  mite 

towirda  the  solution  of  the  great  problem  of  the  antiquity  of  the  preaent  out- 

Bnea  of  our  hilla  and  valleya.     The  ehangea  of  thu  windinga  of  the  brooka  We 

all  know  ao  well  are  very  inatmctive^     We  sea  there  in  part  what  may  be  aeen 

in  aH  rivers  that  flow  through  ilat  eountriea  on  a  large   aeale.     If  any   auch 

ehangea   occur  let   them    be    recorded.      Thirdly,   the    nature    of    the    surface 

depoaita  o£Eer  an  inezhauatible  field  for  study.     The   depoaita  here  are  marked 

in  the    Geologieal   survey   aa    "drift  sand  and  gravel;"  but  we  muat  examine 

thia  broad    aaaertion   aa   it   were   with   a  mioroacope,    and   keep  a   permanent 

leeord  of  the  loealitiaa  and  the  bonndariea  of  theae  aanda  and  gravela.     There 

are   aand   beds  for  evample  between   the  Bilton   uid  Lawford  Boads;   and   at 

HiOmorton,  and  on  the  bridle  road  to  Barby,    on  the   slope  of  the  hill  this 

aide  Bainsbrook,  and  on  the  way  to  the  butts.     The  influence  of   the  sand  on 

agriealtuxe  is  a  carious  subject  to  trace.     The  passsge  from  alluvial  depoaita  to 

aand  ia  marked  out  by  the  eeaaation  of  graaa  flelda  and  the  appearance  of  com 

land.     Wherever  it  is  possible  let  accurate  records  be  kept  of  the  thickness  of 

the  gravel  deposits.     Even  in  the  pits  now  open  it  would  be  well  worth  while 

to   measure,  and  to  communicate  in  a  written  form  to  the  Geological   Section, 

the  tbiekuess  of  the  gravcL      If  it  is  not  measured  the  progress  of  the  pits 

wQl  soon  make  it  imposslUe  for  it  to  be  measured.      The  presence  or  absence 

of  pools  of  water  in  the  fields,  the  aspect  of  the  ditches,  the  character  of  the 

footpaths  and  fields,  will  give  some  information  as  to  the  nature  of  the  sorface 

deposits,    when    more    reliable    sources    are    inaccessible.       And   whatever    is 

ascertained  left  it  be  recorded  for  our  successors.      It  may  serve  in  the  hands 

of  some  one  to  demonstrate  the  nature  and  direction  of  the  currenta  by  which 

the  drift  was  depoaited.     Fourthly,  the  compoaition   of  the  drift      Thia   is  so 

extensive  a  subject  that  I  scarcely  know  how  to  write  briefly  about  it.     There 

appears  here  to  be  the  mixture  of  two  totally   diatinot  drifta,  which  we    may 

call  the  northern  and  eaatem  drifta.     Where  they  came   from,  how    and  when 

Ihcj   eame,    what   are  their    limits,    how    far    they    are    contemporaneous    or 
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noeeailTe,  wliether  they  htcn  bten  labMqiuaily  labmwged  and  mixed,  an  aU 
poinU  of  the  higheit  intemt,  whieh  can  nafar  be  aalUad  till  mova  kaowladgef 
haa  been  attained  of  facta.  Ckmtribnte  then,  if  yon  ean,  aomethinf  to  thia. 
Find  ont  the  ptineipal  varietiea  of  atonea  to  be  found  in  the  diifta.  Beeoid 
what  yon  find  in  Tariona  plaeea.  Note  the  proportion  of  aand  to  atonea,  of 
atonea  of  the  aize  of  marblea  and  the  aise  of  eggt;  and  leeoid  the  obaar* 
vationa  in  the  foim  of  peroentagea  aa  aeenrately  aa  yon  ean.  In  the  aanae 
way  diatingoiih  between  the  well-ronnded  pebblea  and  the  angular  atonea  aome-. 
timea  fovnd.  In  the  aame  way  record  the  peroentagea  of  grita  and  aandatonea, 
of  flinta,  of  Tarietiea  you  cannot  name.  There  are  to  be  found  in  the  drift  at 
BrownaoTOr  blocka  of  chalk ;  at  HiUmorton  piecea  of  hard  Boeene*  (f)  aandatone ; 
and  occaaionally,  though  Tory  aeldom,  cryatalUne  rocka.  Record  eapedaUy  the 
diacorery  of  lurge  erratie  atonea.  Of  anch  there  are  aereral  within  a  few 
milea ;  notably  on  the  Birmingham  railway.  Traaaure  any  foaaila  you  may  And 
in  the  dxift.  Fifthly,  record  not  only  the  oompoaitlon  but  the  arrangement  of 
the  drift.  Hake  aketehea  or  deacriptiotta  ■  of  the  aJugnlar,  the  ahnoat 
unparalleled,  contortiona  of  the  drift  at  the  New  Bilton  ^Ita;  of  the  airange 
intenningling  of  day  and  graToL  Bemember  thnt  yeav  by  year  fheaa  pita 
grow,  and  you  may  aee  and  record  what  ean  nerer  /again  be  aeen.  Moat  weloome 
will  aueh  obeerraliona  be  to  the  Geological  Portfolio  which  I  praaent  for  th^ 
uae  of  the  Society.  I. dread  encroaching  too  much  on  your  patience,  or,! 
ahould  apeak  of  the  atudy  of  the  tqrface  aoil  and  ita  formatton,  of  the  atzntified 
wai]^  that  here  in  aome. plaeea  underliea  it;  but  I  muat  at  any  rate  caU  your 
att^tion.  Sixthly,  to  the  riTec  gratela,  which  a^ay  be  aeen  at  Lawford  Mil], 
and  which  fifty  yeara  ago  yielded  auch  magnificent  spoila  aa  the  tuaha  of 
elephanta,  tha  head  of  a  rhinocerea,  the  akeleton  of  the  flrat  hytBua  diaoovered 
in  England.  To  mark^  out  khe  outlinea  of  theae  rlter  terraeea,  and  notice  their 
dcTationa  abote  the  river  bed,  will  be  reaUy  TaluaUa  work.  They  contiBue  al 
intervale  all .  down  thia  Talley,  aa  at  Stratford-on-ATon  and  tarioua  plaoea  on, 
the  banka  of  the  Severn.  They  are  totally  dlatinct  frmn  the  drifta.  They 
are  of  river  or  lacuatrine  origin  and  not  marine.  An  interaating  ioaailifaimia 
gravel  of  thia  kind  haa  beefi  latdy  diaeovered  by  B.  Clemlnehaw,  near  ikm 
village  of  Newton;  The  benka  alao  of  the  Avon,  near  Lawford  Mill,f  contain 
many  bonea:  Seventhly,  there  are  eurioua  and  inatructtve  aurffaee  depoaita  here 
of  an  entirely  differant  origin ;  I  mean  the  depoaita  o£  ^aeial  drift  They  an 
to  be  found  at  Newbold,  and  Hungerfleld  near  BrinUow,  at  Leir  beyond 
UUeathorpe,  and  probably  at  many  pUeea  alaewfaera.  It  ia  a  wholly  new 
aubject  here.  What  haa  been  done  already  ia  nothing  in  eompariaon  of  what 
eui^t  to  be  dene  in  the  eluddatiim  of  the  eontenle,  the  mode  of  depoaitien,' 
and  the  aoure^  of  theae  aingular  glaeial  drifta.  They  are  marked  by  *a  general 
want  of  atratifioatlon,  by  atonea  fraeign  to  the  neighbomhood  and  quite  unBkn 
the  general  drift,  by  laige  angular  Uoeka,  and  eapeeially  by  itriated  and  gieoied 
atonea,  Pocaibly  aome  of  you  may  be  mora  aueeeaafnl  than  I  have  been,  and 
may  find  aome  ahella.  Such  are  aome,  and  only  aome,  of  tibe  pointa  to  widek; 
I  wiah  to  draw  your  attention  aa  eiying  out  for  labeurera  in  the  gedlogieal 
field.      I  am  well   aware,   however,    that  tUa  ia   to  many   the  leaat   attraettvu. 

•  This  oonjecturo  1b  doe  to   the  UUe  well-known  Oeologlet   and   Xfatoraltot,   Mr.    H.   B.' 
■    ^trlckliuid,  an  Old  Bugbcian,  and  perbape  the  earlleit  Geoloelit  in  the  SchooL 

Leave  to  excavate  miiBt  he  aaked  for  from  a  M.  Oaldeoott,  Bbq.,  of  Holbrook  Gnoge.' 
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fart— nemmoieBti,  dnwiagt,  vMords,  pereenUgOB  seem  dry  and  imintensting  ; 
kil  I  eannot  but  ezprew  my  eonvietion  that  ihii  is  Vy  f ar  the  most  promising 
ftaU  for  diaeoTttry.  The  gb4sial  depoaita,  far  example,  at  HmigerfiAld,  were 
dlaeoTifed  hj  two  membera  of  the  School,  J.  W.  Alexander  and  C.  8.  Taylor, 
having  aecaped  the  praetiaed  eyes  employed  <m  the  Geological  Sorrey.  And 
tUa  is  a  diaaoroiy  of  real  talae,  that  refleeta  the  highest  credit  on  them. 

I  mval  B«xl  point  out  aa  briefly  aa  poaaible  what  kind  of  papera  and 
Mlaa  OA  the  liaa,  which  ferma  the  anbjaeent  rocka,  are  likely  to  be  of  the 
giMteat  permaBflai  Tilne. 

(1.)  First,  deaeriptioB  of  locaBftiea  where  the  liaa  ia  exposed.  The  moat 
TabaUe  thinga  yon  eonld  oontribate  woold  be  photographs*  or  sketches^  of  the 
^IM  q[uniea  and  elay  pita.  Bach  ia  the  one  of  Newbold  on  the  table,  which 
waa  made  for  me  ilTe  yeara  ago  by  Gharlea  Arnold.  The  rate  of  progress  at 
the  qvarriaa  ia  ao  great  that  aome  of  the  most  remarkable  sections  in  the 
lOdfaaid  Genmtiae  mn  likely  to  be  lost  for  erer  imlesa  our  local  Society 
pnaarvas  them.  Beeorda  of  the  thickneaa  of  the  bands  of  day  and  limestone 
aft  Newbold  and  Kew  Bilton  might  aerre  to  establiah  a  complete  identity 
ibm  atvata  then  eipoaed  and  aimilar  atrata  elaewhere. 


Seooaidly,  the  emimeratioB  of  the  foaaila  foxmd  at  each  pitt ;  and  when 
fMriUe  the  raf^renoe  of  theih  to  aome  particular  atratnin.  The  pita  and 
^■aniea  AiEnr  largely  in  the  foaaila  they  contain.  Up  to  the  present  time  I 
beBave  bo  Saurian  remaina  haye  been  fonnd  at  HillmortonS,  though  they  abonnd 
rt  New  BEton  and  Newbold.  And  the  common  Flagiostoma,  if  found  at  Hill- 
nartea,  would  be  the  grectett  of  raritiea.  Sippopodium  ponderotum  haa  only 
Jaat  been  diaeorered  at  Hillmorton,  and  haa  Barer  been  fonnd  elaewhere  in  thia 
hMaUty  to  my  knowledge.  For  aix  yeara  I  looked  in  the  pita  here  for 
awBioiiifea  aiiguLau%  in  rain,  and  new  I  hare  found  it  at  New  Bilton,  and 
▼anahlaa'  at  Hillmdrton.  facto  of  Ihia  kind  will  aerve  ultimately  not  only  to 
aatabHafi  the  order  of  snper-poaitioiB  of  the  atrata  here,  which  ia  already 
waB  aaeertained,  but  win  Indicato  whether  any  break  exiato  in  the  aeriea  of 
loans  el  lila ;  and  will  thiafw  lif^t  on  the  continuity  or  the  interruption  of  the 
daforition  of  aedimeni  in  the  anoient  Liaaaie  Sea.  This  work  can  be  aaaiated  by 
the  yoogasl  sad  most  ineigpesieBeed  coUeotor,  and  is  the  right  door  by  which 
is  sntst  OD  the  study  of  this  grand  aabjeet.  Geology.  A  hammer,  a  keen 
obaanant  ays,  patiesiee,  and  aeseaa  to  a  we]l*ananged  and  oatalegued  Muaeum, 
an  an  ttal  U  nssaaaaiy  far  the  work. 


ThMfy,  ws  diould  aim  at  hating  an  aeeeunt  of  uaefnl  geological  producto 
sf  tUs  neiglibourhood.  The  Bugby  limestone  ia  of  world-wide  fame.  We 
M^  «f  .Bogby  aa  the  place  of  our  School ;  thouaanda  of  otfr  fellowa  associate 
the  name  ibk  Bngby  not  with  ideaa  of  Latin  and  Gfrreek,  but  with  horse  faira 
and  eattle  faira  alone ;  and  thouaanda  more  think  of  it  only  aa  aome  place  in  the 
eouBtiy  where  the  limestone  is  ao    exeeUent  that  it  ia  worth  while  to  aend   for 


•  a  IL  Beabroke,  lao.*  baa  Undlr  tainai  two  itbotogmiha  of  ITewbold.    They  are  on  a     ' 
■mull  aeale. 

t  Ab  admtrahle  Panoramic  fiketcb.  In  water  colour,  of  tbe  earrod  Btmta  fn  the  Newbold 
Line  Worka.  haa  alnee  been  made  and  presented  by  Mr.  W.  a  MarabolL 

2  OoDBlderable  progrnaa  haa  alnoe  been  made  in  this  work,  but  much  remaina  to  be  done. 

I  TbBf  bare  slnoe  been  f  omd  by  J.  M.  Lester. 
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the  lime  from  all  peris  of  EnglaacL  At  preee&t  the  wondcrfal  eetlTity  in  thd 
New  BiltoB  end  Newbold  lime  works  is  eavsed  hj  the  demsad  of  lime  for  the 
Thames  Embankment  Bo,  too,  our  elay  is  largely  used.  We  are  on  the 
borders  of  the  new  red  sandstone,  and  the  brioks  are  sent  to  eonsideraUe 
distances  for  building  purposes;  and  the  sand  at  Hillmorton  is  profitable  to  its 
owner.  Other  things  we  want,  soeh  as  good  grsTel,  and  stone  for  mending 
the  roads.  Z  innte  some  member  to  oontribnte  short  notes  on  the  hjdsaalie 
lime  for  mortar,  on  the  new  grsTel  terraces  in  the  eloss,  end  the  stones  in 
front  of  the  pavilion,  which  I  will  not  deserihe  farther  than  by  saying  thej 
are  not  graTcl. 

Fourthly,  oomperison  may  be  made  between  the  lias  here  and  elsewhere 
in  Snglsnd,  both  as  respects  its  mineral  stmetnTS  and  its  fossils.  By  doing 
this  we  may  ultimately  be  able  to  form  some  well  grovnded  judgment  en  the 
eirenmstances  nnder  which  the  lias  was  deposited. 

This  leads  me,  Fifthly,  to  soggesl  papers  on  the  geological  histoiy  of 
this  locality;  in  which  judgment  and  aUll  and  wide  knowledge  are  required, 
but  which  it  is  well  worth  oecasioaaUy  to  attempt  Beware,  howerer,  ef  orei 
great  eoDfldenee  in  any  theories  yon  may  form  :  aim  at  what  Baeon  oalls  the 
*'  adulta  mupensio  judieii" 

Sixthly,  yon  may  do  excellent  work  in  aeevrately  deaeiibing  Fosdls. 
Let  ns  hsTO  papers  or  notes  ere  long  on  sneh  sobjects  as  the  Tsrieties  of  form 
of  the  Qryphaa  tnettnxi ;  the  extraordinary  power  of  the  (htita  to  make  its 
shell  fit  the  snrfaee  to  which  it  is  attached ;  the  Tarieties  of  form  of  ammomitu 
in  difTerent  stages  of  growth ;  description  of  ammumiU  end  nmsHhu ;  deser^tion 
of  rare  fossils.  One  of  our  members  (E.  deminahaw)  had  the  good  fbrtine  im 
discoTcr  one  of  the  rarest  fossils  in  Britain— the  Dinina  BtHdem  (or  OtHetdAjt 
and  that  in  each  ainmdance  that  he  has  been  able  to  present  some  ipeeimene 
to  the  Mnseom,  and  to  send  throng  me  some  more  to  Mr.  BsTidson  (the  anthor 
of  the  Monogra'pk  on  Bradhwpodoy  in  the  Palnontographieal  8eeisty*s  Works),  wh» 
Tory  liberally  sent  ns  26  named  speeies  in  return,  from  his  piiTste  eollecttoa. 

I  must  now  eondvde^  my  suggestions  as  to  the  inbjeets  for  the  C^eologlcal 
Section  to  work  at  You  may  easily  iind  more,  bat  I  hsTO  mentioned  thoee 
which  seem  to  me  at  present  to  be  of  the  greatest  importance.  In  order  to 
make  onr  stady  efEBotiye,  I  think  we  shoold  establish  a  joint  Qeologieal  Note 
Book  or  Album,  into  which  notes  and  papers,  which  haYO  been  read  to  the  Society, 
should  at  once  be  transfsRed  by  their  anthors,  and  from  whish,  perhaps,  al 
the  year's  end  a  selection  may  be  made  by  the  Editing  Committee  lor  publi- 
cation in  our  yearly  vidume.  Such  a  Note  Book  as  this  will  outlive  all  our 
own  private  books,  and  will  in  time  become  valuable,  both  lor  the  information 
which  will  be  accumulated  in  it,  and  as  a  reoord  of  the  ssisBtific  aettvitj  of 
our  time. 


Afterwards  a  Paper   was  read   bj  E.    Clxmikshaw  "  On 
the  Structure  of  the  Belemmte.^* 

In  all  83  persons  were   present. 
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MEETING    HELD    MAY    18th,    1867. 


Jjffnina  (Wolffia)  arrkiza^  lately  discovered  in  England  at  Stainei^ 
wtth  short  notes,  exhibited  by  F.   B.   Smith. 

Bones  and  teeth  of  bison,  deer,  horse,  &c,j  and  ancient  flint 
-weapons  from  the  river  Gravel,  at  Newton,  Newbold, 
and  Lawford,  by  E.   Cleminshaw. 

Bones  of  Ichthyosaurus  tenuirostris  from  Newbold,  by  E.  Clem- 
inshaw and  P.   Mahont. 

Shieldrake's  egg  from  Barry  Island ;  Curlew  and  Bearded  Tit, 
Glamorganshire;    by  A.   C.    Bruce. 

Ermine's  skin  ifrom  Wiltshire,  by  J.   S.   Masterman. 

Orchis  morioy  from  Hngby,  by  Mr.  F*  E.  Ejtchsner.  In  this 
flower  a  fly  had  pnshed  its  head  against  the  stigmatio 
snrface,  and  was  still  there^  having  been  unable  to  over- 
come the  force  of  the  viscous  fluid. 


R.  Etheridgb,  Esq.,  F.G.S.,  of  the  Greological  Survey, 
then  addressed  the  Society  at  some  length  on  the  bones  found 
in   the  river  ^Gravel  by  E.   Cleminshaw. 

In  all  23  persons  were    present. 


MEETING    HELD    JUNE    1st,    1867. 


The  Exhibitions  were —   - 

lAma  gigcmtea^  from  New  Bilton,  by  A.   C.  Bruce. 

Avena  protends^  var.  jpuhescens,  by  Mr.   F.   E.   Kitchener. 

A   branch  of  variegated  oak,  returning  to  its  primitive  leaves, 

which  were  entirely  green,   by  Mr.   J.   M.   Wilson. 
Ophwglossum    lusitamctmi,     and    Qymnogra/mma    lepiophylla^    from 

puernsey,  by  Rev.  T.  N.   Hutchinson. 
Beak  of  Toucan,  by  W.   C.   Marshall. 

Stone  exhibiting  glacial  action,  from   Hungerfield,  by  P.  MahonT. 
liassic  Coral,  from  Hillmorton,  by  the  same. 
Ammonites    armalvsy  and  A,   0uibaliam,U8  \  Ripple    marks    on    the 

New  Red   Sandstone,  from  Hungerfield ;    and  Plates  of  ^ 

Crustacean,  from  Hillmorton;    by  E.   Cleminshaw. 
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A  Qiiestion  firom  the  Question  Book^-'' What  meanixig 
can  be  attached  to  the  letters  'A.H.'  on  a  piece  of  lead  fonnd 
when  the  tree  was  mored  in  the  close?*' — asked  by  P.  Mahont, 

was  answered  by  the  President: — 

In  the  reign  of  Oharlei  n.,  owing  to  the  mat  of  fmall  ehaage  (no  eopper 
eoinage  being  m  yet  in  Tf-wgWA  eironUtion),  ahont  8,000  tradennea  ianied  eoinif 
of  intrinale  ▼•Ine  far  inferior  to  that  for  which  they  paiaed  enzrent.  Thii 
praetiee  wi|a  forbidden  by  lawi  of  every  lOTerelgn  from  Sticabeth  to  Charlea  IL, 
and  waa  only  pnt  down  bj  the  iwoe  of  a  good  eopper  eoinage  in  the  leign  of  the 
latter  Monareh.  Among  theie  tradeamen  there  were  Ato  men  of  Bngby,  vis.  :— 
LxjKB  Babbow,  Fxz;ncA£iB,  1667.  Awraham   Habpxb,   MaaCRa. 

WiLLiiM  BoTaa,  MaBoan,  1669.  MnAacanT  TiLomiAir. 

WnxuM  Chkbut,  Maaffam. 

Of  the  above  Abraham  Harper  a  half-penny  is  In  the  eoUeetion  of  M .  H. 
Blozam,  Kiq. :  Obrene— Ifereer'a  Armi;  Legend,  "Abraham  Harper."  BoTerae 
— **A4^H."  in  a  oirole,  aorronnded  by  "Mereer  in  Bngby." 

It  if  dear,  then,  that  the  A.H.  on  the  otherwiae  munarked  leaden  token 
(the  property  of  P.  Mahony,  of  this  Soeiety)  refer  to  Mr.  Abraham  Harper. 
This  is  confirmed  by  the  similarity  of  the  letters,  and  by  the  pellet  between 
the  lettera.  We  mvst  suppose  this  not  to  be  a  eoin,  bat  a  token  issued  for 
some  purposes  of  trade. 

ScTcral  similar  leaden  tokens  were  found  at  the  same  time  (Nor.,  1866). 
One  other  was  only  recorded  (in  the  possession  of  H.  D.  Aolaad,  of  the  School- 
House)  on  which  the  letters  were  W.B.  To  these  initials  no  meaning  can  be 
at  present  attached. 

In  considering  how  these  tokens  came  where  they  were'  found,  we  must 
remember  that  the  present  Bchool-elose  was  then  pari  of  the  fields  attached  to 
the  Manor  House  of  Bugby.  The  Schools  were  then  on  the  site  of  the  present 
Almshouses  by  the  Old  Church,  and  it  was  not  till  1748,  under  the  Headmas* 
tership  of  Dr.  Kndl,  that  the  site  of  the  new  Schools  was  bought.  Where  the 
Bcbool'house  now  stands  had  stood  the  Manor  House  of  Bagby,  part  of  which 
waa  probably  built  in  the  time  of  Charles   L 

Of  Mr.  Abraham  Harper,  the  School  Begister  shows  that  he,  In  common 
with  others  of  the  five  tradesmen  mentioned  abo?e,  availed  themselves  of  the 
Foundation.  In  the  Headmastership  of  Bobert  Ashbridge— 1674-1681— we  find 
the  following  entry:— 

"  1680. — Thomiis  Harper,  son  of  Mr.  Abraham  Harper ;  Foundationer." 
And  about  the  same  time  we  find  the  names  of  Chebsey,  Tilghman,  and  Boyea. 

In  the  Pariih  Begister  we  have  the  last  notice  of  the  coiner— 

"1  March,  1692.— Buryed  Mr.  Abraham   Harper." 

Nora.— Stncs  the  above  notes  were  read,  the  following  letter  has  been  reeetved  from  M.  H. 
Blozam,  Ksci.  ^-"  Abraham  Harper  was  Churchwarden  of  Rugby  In  1081  and  fn  1063.  He  la  dcacrtbed 
aa  'Gent,'  and  paid  Hearth-money  for  three.  A»  to  the  leaden  tokens,  I  think  they  are  eartler 
than  1648;  probably  of  the  reign  of  Eliiabeth,  or  early  part  of  the  reign  of  James  I.  Leaden 
tokemi  were  a  apedea  of  tokens  of  which   very  little  is  ' 


very  little  is  known;   they  are  supposed  to  be  the 

Copper  farthings  were  lasned  In  161S  by  Jamea  I.,  and 

Bufflcient,  hence  the  lasue  between   lotf  and  1671  of 


*Pliunblos  Angll»'  mentioned  by  Srasmua. 
also  by  Oharlee  I.,  but  these  were  quite  Insi 

Tradeamen's  Tokens  In  copper  and  brass,  of  which  between  0,000  and  lO^ooo  speclmena  are  known 
to  exlat.  In  1673,  on  the  issue  from  the  Hint  of  legallaed  currency  In  copper  ISitblngi^BDd  half- 
pence the  circulation  of  tradeamen'a  tokens  waa  forbidden." 


In  all  23  Persons  were  present. 
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MEETING    HELD    JUNE    15th,    1867. 


Thb  following  were  exhibited:— 

Leuoojwn  ^sHvum  (new  plant  to  our  district),  by  E.  P.  Kiojblst. 

Rugby  Orchids  in  spirits,  by  P.  Mahont. 

Cypripediwn  ccUoeoluB^  gathered  wild  in  Yorkshire  a  few  days 
before  this  exhibition;  and  Monstrosity  of  Tulip,  show- 
ing intemodes  between  floral  leaves,  by  Mr.  F.  E.  Kitchsnib. 

Boman  Pottery  from  Blisworth,  by  E.  Olbmivshaw. 

laoetes  hystnx  from  Guernsey,  by  Bey.   T.  N.  Hutghiksoh. 

Casts  of  Pl&wrotomaruij  and  LvaguLa  BeanU^  from  Newbold ; 
BoteUa  hheUifonmSf  and  Ooniomya  rhomhifera^  from  Hill- 
morton ;  and  Bugby  Fresh-water  Shells ;  by  E.  Gleminshaw. 


A  Paper  was  read  by  A.  G.  Bbuob  '*Qn  the  accurate 
Division  of  the  Local  Lias  at  Bugby  into  Zones,  by  their 
Fossils,  more  especially  by  their  AmmonUes.^^ 

By  mMUBi  of  llitir  FomUi  wa  ean  diflttngaiih  betwven  the  numeroni  mib- 
dtriiioiii  of  one  luge  Oeologisal  lyfltom,  nieli  m  the  LUi,  the  different  beds 
of  whiflh  might  be  thought  ooBtemponDeoiu  if  they  were  not  found  snperpoied 
on  one  another  in  an  nnalieraUe  order  (of  whioh  the  oldeit  of  oonrae  Ilea  at 
the  bottom) ;  and  accordingly  the  diffsrent  foeailf  of  the  vaiiona  beds  of  any  sfcratom, 
and  here  of  the  local  Lias,  ought  to  be  known  welL  Take,  lor  instance,  the 
Newbold  or  New  Bilton  Pits.  The  iint  thing  noticed  is  the  regular  order  of  the 
difliarent  strata^  each  orerlylng  the  other  Uke  the  pages  of  a  book.  These  strata 
were  ofiginslly  formed  at  the  bottom  of  a  deep  sea,  where  the  sediment  was 
Bfcrewed  by  the  emcrent  and  then  stratiiled;  that  is,  the  layers  were  heaped  one 
npon  another  in  a  regolar  order,  each  layer  being  newer  than  the  one  below 
iL  In  this  loft  mnd  there  were  then  deposited  lea-sheUs,  bones  of  sea-reptiles, 
and  the  corals  of  that  period;  or,  if  at  the  estuary  of  a  river,  land  plants  and 
lemains  of  land  animals,  ^. 

Mnd  and  sediment  were  brought  down  by  floods  and  deposited  at  the 
bottom  of  the  sea.  Kezt  the  riyen  dissolved  carbonate  of  lime  from  different 
loeks,  which  they  carried  along  to  their  estnaiies,  and  which,  settling  with  the 
other  sediment,  fomned  the  alternate  layers  of  shale  and  limestone.  These  strata 
were  ifread  over  a  vast  area.  The  Lias,  for  instance  originally  extended  from 
the  Ide  of  Skye,  over  North  Ireland,  to  Lyme  Begis  porset)  and  to  the  Jora 
Moontalna.  And  all  this  hnge  tmct  of  lend  was  then  one  great  sea,  whioh  we 
call  '*The  Idasde  Sea,"  and  into  which  rivers  were  caiiying  down  sediment  and 
esibooate  of  lime,  among  which  foisils  were  gradually  gotting  embedded.  Now 
we  have  only  a  timdU  remnant  of  this  Test  formation,  in  the  shspe  of  a 
teg   fiaa  ol  Idas  wUeh  rans  through  England  from  "Whitby  to  Lyme    fiegis, 
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MEETING    HELD    JUNE    29th,    1867. 


Thb  following  objects  -were  exhibited: — 

Trigonia  cUtveUatOj  presented  to  the  Arnold  library  bj  Mr.  C. 

S.  Tatlob  (o.b). 
Fossils,  including  the  jaw    of   Icthyosa/iirtis  cornmumB  from  New 

Bilton  Limeworks,  by   E.  Clbminshaw. 
Genista  pUosa^  and  Saxifraga  opposiHfolia  from  Helvellyn,  by  W. 

C.  Mabshall. 
Nest  and  Eggs  of  Golden-crested  Wren,  &o.^  by  F.  C.  Sblous. 
G.  B.  LofiOSTAFF  exhibited  yarions  Galls,  and  read  notes  thereon. 


A  Paper  was  read  ''  On  Sea  Anemones,"  by  the  Bey. 
T.  N.  HuTGHlHSON,  who  exhibited  several  specimens  from  his 
own  aqnarinm,  among  which  was  a  family  of  yonng  ones  not 
24  honrs  old. 

In  all  24  persons  were  present. 


MEETING    HELD    JULY    13ra,    1867. 


The  Exhibitions 

Weaver-Bird's  Nest,  by  J.  M.  Lbstbb. 

Slough  of  the  Common  Viper,  by  E.   P.   Kkublet. 

Snont  of  the  Sword-fish,  and  Saw  of  the  Saw-fish,  with  short 

descriptions,  by  F.  B.  Smith. 
Lima    aUemans    (new    to    the    district);     AmTnonites    planorhisj 

charaoteristio    of   lowest  bed  of   the  Lias,  at  Newnham; 

Fish-scales  from    Newbold;    and   varions   Fossils,  by    E. 

Clbminshaw. 
Two  species  of  EmmeHeM  and  other  Moths  new  to  Bngby,  by 

G.    B.   LONOSTATF. 

Lemna  minor  in  flower,  and  L.  gibha  (refonnd),  by  H.  0.  Bbapbb, 


An  Address  was  made  ''On  Geological  Besearch  in 
England  and  India,"  by  Db.  Qldbam,  Superintendent  of  the 
Qeobgical  Survey  of  India. 
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A  vote  of  thanks  was  passed  to  Dr.  Oldham,  for  the 
gift  of  " Palffiontologica  Indica"  and  "Memoirs  of  the  G^eo- 
logical   Surrey  of  India." 

In  all  26  persons  present. 


MEBTINQ    HELD    OCTOBER    26th,    1867. 


Aqwlegia  cdpinOj  from  Switzerland,  with  spurs  of  the  Nectaries 

eaten  hy  Insects,  by  the  President. 
Fossil    Fish    remains    from    Newbold,    the    first    complete    fish 

fonnd,    scales    only    having   been    fonnd    hitherto, — by   J. 

Lawe. 
Bed  and  Grey  Chalks  with  Facoids,  from  Hunstanton,  by  the 

President. 


An  Address  was  made  "On  Cromer  Forest,"  illnsirated 
by  lig^te  and  remains  of  the  mammoth  collected  there,  by  the 
President. 

In  all  16  persons  were  present. 


MEETING    HELD    NOVEMBER    9th,    1867. 


The  following  Exhibitions  were  made: — 

A    Fossil    fonnd    here,    by  E.   Cleminshaw,    and    which,    being 

identified    with    one    fonnd    in    Ireland,    has    since    been 

named  Diseina  Holderd. 
Erelna  Casaiope  and  Ccenonympha  Damu  from  the  English  Lakes, 

lately  taken,  and  presented  by  W.  C.  Marshall. 


A  Paper  was  ready  **0n  Protective  Resemblances  among 

Insects,"    by   Ms.    A.    Sidgwick.      The    Paper    was   iUnstrated 

by    specimens    frt)m    the    writer's    collection.      We    extract    the 

following : — 

If  we  eonilder  what  are  the  meani  of  defence  which  animale  poeceia  In 
thaA  ^^gft^^  for  eziiteiioe  which  is  going  on  aroond  na,  none  will  eo  readily 
occur  to  nc  as  that  of  ooncealment ;   and  of  eonne  it  is  of  the  greatest  possible 
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utfi  to  fhem  In  eonceaUng  thomielTei,  to  reMmblo  in  eoloniing  and  fonn  the 
■abftanoas  among  whieh  they  live.  If,  lor  inatanoe,  a  moth  Utm  among  tiee 
tronki,  it  will  obTioady  |>e  of  the  greatest  posaible  adrantage  to  it  to  reacmble 
the  Hehena,  moaaes,  and  general  oolonring  of  the  trunk.  And  aoeording  to  the 
principle  of  Natural  Selection,  those  who  by  any  accidental  TariaUon  (in  the 
first  instance)  chanced  to  hsTe  such  a  protectiye  resemblance,  woold  hare  most 
likelihood  of  escaping  the  birds,  bats,  and  other  nnmerons  enemies  of  their  race; 
and  thus  the  oolonring*  wonld  be  inherited  by  the  next  generation,  and  woold 
gradually  tend  to  become  the  preTailing  characteristie  of  the  species. 

We  shall  hare  no  lack  of  instances  to  illustrate  this  theory,  even  If  we 
eonflne  ourselves  to  the  Insect  world  only.  Among  the  moths,  for  example,  we 
are  struck  at  once  with  the  fact  that  an  enormous  proportion  of  them  are  coloured 
80  as  to  resemble  the  trvea,  the  walls,  the  lichens,  the  palings  on  which  they 
deep  during  the  day-time.  Of  the  larger  species,  the  brighter  colours,  if 
there  are  any,  are  most  often  found  on  the  under-wings,  which  are  eompletely 
concealed  when  they  are  at  rest,  while  the  npper-wings  are  dusty  or  grey,  and 
readily  escape  notice.  Thus,  besides  the  genera  of  Yellow  Under-wings  and  Bed 
Under-wings  in  which  this  peeuiiaritj  is  most  marked,  there  are  a  very  large 
number  whose  under-wings  are  white,  quite  bright  enough  to  increase  consider- 
ably their  chance  of  death  if  they  were  exposed  to  liew.  Even  in  the  ease 
of  the  brightly  marked  tiger-moUia,  the  npper-wings  are  far  more  quiet  in 
their  appearance,  while  for  the  under-wings  is  reserved  that  superfluity  of 
gaudineu  which  renders  them  such  striking  objects  in  a  collection.  The  hawk- 
moths,  which  are  on  the  whole  certainlj  brighter  than  the  nocturnal,  are  found 
to  be  the  strongest  and  most  rapid  fliers,  and  therefore  have  less  need  of  the 
protection  of  concealment. 

If  we  turn  now  to  the  Butterflies  we  shall  find  that  in  spite  of  their 
nndeniaUe  brilliancy,  they  also  are  not  devoid  of  imitative  colours  and  other  pro- 
tective means  of  concealment.  For  it  must  be  remembered  that  the  time  when 
they  are  most  defenceless  is  not  when  they  are  flying,  but  when  they  are  at 
rest.  And  while  the  larger  moths  always  rest  with  their  upper-wings  exposed 
and  their  under-wings  (so  often  brighter  in  colour)  generally  concealed,  the 
butterflies  on  the  other  hand  rest  always  with  their  wings  erect,  thus  concealing 
the  gaudy  upper  colours  and  only  displaying  the  dull  under-side.  For  example, 
the  splendidly  coloured  Peacock  is  almost  black  when  at  rest,  and  on  a  twig  would 
be  unnoticeable.  The  same  is  true  of  the  Tortoise-shelL  The  whole  tribe  of 
lovely  little  Blues  sre  spotted  grey  beneath,  a  colour  far  less  easy  to  distinguish. 
And  it  is  singular  that  the  only  British  butterfly*  which  is  coloured  green  (the 
hue  which  would  be  a  real  protection)  is  so  coloured  on  the  under-nde. 

So  far,  then,  we  have  found  general  resemblances  in  the  colouring  of 
insects  to  the  prevailing  colours  of  the  substsnces  on  which  they  rest.  And 
we  have  not  exhausted  the  instances.  Thus  it  has  been  remarked  that  the 
majority  of  autumn  moths  have  autumn  colourings,  the  various  shades  of  yellow 
end  brown  being  far  more  numemus  among  them  than  among  the  summer 
apecimens.  Again,  the  winter  moths  have  a  general  grey  or  silvery  appearance, 
to  suit  the  season  of  the  year.  Almost  all  chrysalises  are  deep  brown,  the 
colour  of  the  earth.     An  enormous  proportion  of  caterpillars  are  green,  the  colour 

"  t  Tbecla  rabl,  **t|)e  Green  Halr-etreak.* 
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of  Imtm;  wUle  unong  thoM  that  are  not  w,  tli«  whole  triha  of  Oeometne  b«ar  # 
rMemUaaea  to  pieces  of  itick  lo  pronounced  and  striking  that  it  requires  a 
thoronghlj  pnetiBed  eye  to  detect  them. 

But   if  these  general  resemblances  are   close   enongh  to  make  ns   wonder, 
we    shall    wonder  still    more    at    the    degree  to   which    imitation    is    carried    hj 
indiTidnal  insects.      Thus  the  Buff-tip  moth,    when  at  rest,  looks  exactly  like  # 
piece    of  grey    twig,    whUe   the  light   yeUow   of   the   Uil    and  tips  of  the   wing 
(which   an  lie  closely  peeked  together)  resembles   the  broken  end  of  the  wood 
inside  the  hark.      There  is  a    Texy  gandy  Indian   bntterfly  whose  nnder-side,  in 
infinite   Tsriety  of   marking,  always   resembles  a  decaying  leaf.      The   caterpillar 
of  the   Emperor   moth,   which   feeds  on    the   heather,    has  a  ground  colour   of 
green  to  match  the   leaves,   and   a   sprinkling   of  red   spots  to  match  the  buds. 
There   is    a  small   beetle,   called    Ontophilut,   which   is    just   like    a  seed;    and 
another,    a    Cfuradio,    just  Vke  the   loam   pits   in  which  it  ItTes.      The  Lappet 
Botli,  in  shape  as  well  as  colour,  is  almost   undistinguishable  from    a  dry  leaf; 
while  I   iiyself   have  more   than   once  mistaken   CUix   Comprtasa^  a  little  white 
and  grey  moth,  for  a  piece  of  bird's  dung  dropped    upon  a  leaf,  and  vice  vena 
the  dung  for   the  moth.     BryopkPa    QfUmdifera    and    Perla   are  the  rery   image 
of  the  mortar  walls  on  which  they  rest ;  and  only  this  summer,  in  fSwitxerland 
I    amused    myself    for    some    time     in    watching    a    moth,     probably   Larewtia 
tripundaria,  flattering  about  quite  close  to  me,  and  then  alighting  on  a  wall  of 
the  stone  of  the  district,  which  it   so   exactly  matched  as  to  be  quite   inTisible 
a    couple   of   yards   off.       A   writer    in   the    Weftmiaster  Review*     mentions    a 
hatterfiy   observed   by   himself   in    Sumatra,   which,  on   the    ^ery   few  occasions 
when  it   could  be    seen   at   rest,   was   found   with  its   wings   closely    shut    and 
brown  in  colour;  its  tail  attached  to   the  twig  as  a  stalk;  the   body  lifted  away 
from    the  twig   by  means  of   two    slender   and   inTisible  lags;  end  altogether   so 
exaeUy   resembling   one  of  the  dead   leares    among   which   it  was   sitting,   that, 
though   he   saw   ieoree   of  them   about,    he    nerer,   except   once   or  twice,  could 
eateh  one  at  rest.      They  appesred  to  pitch  upon  the  dry  trees  and  vanish  out 
of  sight 

But  there  remains  one  more  class  of  illustrations  which  I  should  like  to 
mention  before  concluding,  and  which,  to  my  mind,  is  the  most  interesting  of 
alL  Thus  far  we  have  considered  insects  which  escape  observation  by  resem- 
bling in  colour,  Arc,  inanimate  objects  for  which  they  may  be  mistaken.  But 
there  are  xnstanees  in  which  they  undeniably  bear  a  close  resemblance  to  other 
insects,  of  quite  different  orders  or  families,  and  entirely  separate  from  them 
in  structure ;  and  where  it  is  a  highly  probable  conjecture  that  this  similarity 
■erres  them  aa  a  protection.  The  insects  which  they  imitate  are  preserved  by 
other  modes  of  protection  apart  from  colour ;  and  tiie  imitators  are  preserved 
by  their  likeness  to  them. 

Thus  sTeryone  has  been  struck  with  the  singulsr  family  of  Hawk  moths, 
called  Clear-wings.  There  are  fifteen  species  in  Great  Britain  alone,  all  more 
or  less  closely  resembling  bees,  wasps,  ichmeumons,  gnats,  and  other  sting- 
ing insects.  There  can  be  no  reasonable  doubt  that  to  most  or  all  of  these 
this  similarity  constitutes  a  powerful  protection.    Not  only  does  man  mistake  them 

9  July,  1M7.     "On  Mtmlcrr  snd  other  Prot«ctlye  ReaemblsneeB  among  AninuUi."     It   waq 
this  article  tliat  flnt  supplied  the  motlre,  and  many  of  tbo  llliutratluiu,  of  this  paper. 
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lor  itiBging  inieots,  but  alio  no  doubt  birds,  d^e.,  that  would  gladly  gobbk 
them  up  if  th«y  knew  they  wera  only  wretched  moths,  refrain  for  fear  of  th« 
ating.  Bat  let  me  draw  again  upon  the  WututiMter  Beview  for  the  moat  ex- 
traordinary inatance  of  all,  in  this  subject. 

There  is  in  South  America  a  family  of  butterflies  oonspieuons,  white, 
alow-flying,  termed  EeliionUJix  ;  and  whereas  their  means  of  escape  from  their 
pursuers  are  very  inadequate,  they  are  famished  with  a  proteetion  the  most 
powerful  of  all ;  and  that  is»  they  are  supremely  nasty  to  the  taate.  In  short 
the  birds  will  not  eat  them.  Yeung  birds  no  deubt  try,  and  aulFer  for  it ;  and 
we  may  suppose  that  as  soon  as  erer  they  can  distinguish  a  Etlic&nia,  they 
will  leaye  him  alone.  So  that  in  spite  of  their  eonspicuonsneu  and  alowness 
of  ttorement,  they  enjoy  a  eomparatiTe  immunity.  But  this  is  not  alL  There 
ia  another  butterfly  frequenlinK  the  same  habitata,  no  relation  whateTer  to 
Eleilicoma,  but  of  quite  diflerent  structure.  This  is  ealled  Leptalitt  and  would 
prOTO  an  excellent  dinner  for  a  bird,  if  only  he  could  catch  him.  Why  then 
ean  the  bird  not  catch  him  ?  Because  in  form  and  colour  the  Leptoiis  so 
closely  and  accurately  imitates  the  Helvonia  aa  to  be  undistinguishable  there- 
from.  We  may  imagine  the  bird  aitting  on  the  bough,  waiting  for  hia  break- 
faat.  Down  come  one,  two,  three,  twenty,  thirty  Ediconias,  Bird  alta  atilL 
"  I  haTe  tried  that  lot  once, "  cays  the  bird  ;  "  you  won't  catch  me  running  after 
those  stinking  white  fellows  again ;  not  if  I  know  it. "  Presently  down  comea 
a  LcpUdia  (for  they  are  much  rarer  than  the  Eeliconui^,  Bii^  sits  atilL 
"Only  another  of  the  same  sort,'*  thinks  he.  And  so  the  tender  LepUdig 
escapes,  and  all  from  hit  borrowed  plumage. 

These  are  only  a  selection  from  the  instances  which  meet  the  inquirer, 
illustrating  this  interesting  subject,  from  every  side.  I  haTc  necessarily  con&ned 
myself  to  the  insects,  though  there  are  as  condusiTe  and  almost  as  atriking 
examples  to  be  found  among  the  higher  animals. 

It  only  remains  then  just  to  cast  a  glance  back  oTer  our  facts,  and  ask 
ouraelTea  again,  what  do  we  gather  from  them.  There  can  be  Tory  little 
doubt  that  a  large  proportion  of  these  protectire  resemblances  haTe  been  per- 
petuated, promoted,  and  to  a  great  degree  produced  by  the  process,  combined 
through  a  long  course  of  ages,  of  natural  selection;  or  in  other  worda,  many 
of  these  resemblances  which  are  now  found  universally  in  any  particular  species, 
hare  been  originally  accidental ;  out  of  a  variety  of  coloura  produced  by  the 
fertility  of  nature,  those  which  are  most  protective,  have  preserved  the  in- 
dividuals which  possess  them  ;  while  the  more  conspicuous  have  perished.  In 
the  next  generation  there  have  been  a  larger  number  endowed  with  the  imita- 
tive colouring,  and  in  the  next,  according  to  the  law  of  inheritance,  a  atill 
larger;  and  so  on  till  at  last  the  imitative  colouring  has  become  common  to 
the  whole  species. 

But  at  present,  there  are  too  few  facta  observed  and  recorded,  to  justify 
ns  in  stating  our  conclusion  more  decisively.  It  is  a  subject  as  unexplored  as 
it  is  interesting ;  and  it  is  to  the  future  accumulation  of  facts  and  observations 
that  we  must  look  for  the  extension  and  conflrmation  of  this  striking  theory. 


In  all  29  persons  were  present. 
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MEETING    HELD    NOVEMBER    23rd,     1867. 


Fossil    Fish    Ecmaiiis    from    tlie    clialk,  Palatal    Teeth,   portions 
of  Vertebrae,   &c.,  by  J.   Lawe. 

So  called   "Fossil  Fruit,"   from  Hillmorton,*  by   O.   Leggatt. 

A  curioiis  form  of  Aspleninm   (Ruta  Muraria?)   from    Cornwall, 
by  J.   M.  Lesteb. 


A    Paper    was    then    read    "  On    the    Floral    Types    into 
which   Great  Britain  has  been  divided,"   by  W.   C.  Marshall. 

PlABtfl  may  be  eUssified  cither  1>7  their  gtmettire  or  distribntion.  It  ii 
my  object  to  explain  the  lyitem  of  estimating  the  Distribntion  of  Planti  adopted 
by  Mr.  Watson  in  hii  C-^kU  Britamdca^  and  also  in  the  London  Catalogue  of 
Briiish  Plants,  The  whole  of  Great  Britain  has  been  di Tided  by  Mr.  Watson 
into  18  proTinees,  most  of  which  form  the  bnsins  of  considerable  nrfin.  Then, 
by  compailog  loeal  Floras,  and  seeing  in  which  of  these  provinces  each  flower 
oecnra,  we  have  a  rough  estimate  of  the  distribntion  of  plants,  and  their  com- 
paralSTe  rarity.  This  system  was  followed  in  the  older  editions  of  the  London 
Catalogue,  and  the  numbers  pnt  after  each  plant  indicated  in  how  many  of  these 
proTxnees  each  was  found.  The  large  size  of  the  difisions,  however,  rendered  the 
remits  obtained  by  this  system  nnsatlsfactory ;  for  it  is  evident  that  of  two 
pboite  ocenvring  only  in  one  province,  one  plant  might  be  distributed  all 
over  it,  while  the  other  was  only  to  be  found  in  a  particular  spot.  For 
inttanee,  here  at  Bngby  we  are  in  the  Severn  province,  and  the  Psony  and 
other  flowers  peenliar  to  the  month  of  the  Severn  would  be  pnt  down  in  onx 
Flora,  Jnst  as  mnch  as  the  common  flowers  we  meet  in  erery  field.  For  these 
reasons  Mr.  Watson  has  since  subdivided  Great  Britain  Into  112  districts:  thns 
the  Severn  province  is  now  divided  into  eight  distriets.  This  gives  ns  a  more 
acenrate  census;  and  the  only  obstacle  to  still  more  accurate  results  is  the 
vrant  of  local  Floras  such  as  that  compiled  by  our  President.  The  system  ol 
112  districts  is  now  adopted  in  the  London  Catalogue,  the  number  of  distriets 
in  which  each  plant  is  found  being  put  after  it;  when  any  plant  oecurs  in 
more  than  25  districts,  the  numbers  go  in  lesps  of  10,  as  being  more  easy  to 
remember.  I  should  lilce  here  to  mention  that  a  new  grade  between  a  speeies 
and  a  variety  has  been  introduced  in  the  London  CataloguCj  and  marked  by  a 
abort  line  placed  before  them.  This  seems  a  concession  to  Darwin,  who  main- 
teibis  that  species  are  only  big  varieties.  By  means  of  these  divisions  relations 
ean  be  traeed  between  plants  and  the  soil,  climate,  and  latitude  of  the  districts 
in  which  they  grow.  But  there  is  another  eonsideration  to  be  taken  into 
aeeonnt,  namely,  the  altitude  above  the  sea  at  which  they  are  found ;  for,  as  yon 
ascend  any  of  the  higher  mountains,  you  will  observe  many  species  disappear  one 

•  These  remains  were  afterwards  analysed  by  G.  B.  Longstaff,  and  found  to' 
be   Ooprolites. 
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by  <nM  ftf  il  f«U  too  eold  for  them*  tnd  othtn  more  hardy  appoftr ;  aiTd  thovi^  im 
different  looelitiei  the  lame  ipeciea  will  be  found  riling  to  reiy  different  heighta, 
yet,  M  a  mle,  a  Bpeciea  that  riaea  higher  than  another  on  one  chain  of  rnonn- 
taina  will  also  be  found  higher  on  another.  The  difference  between  the  flowera 
on  the  monntaina  and  in  the  neighbouring  Talleya  often  giToa  riae  to  the  iaola- 
tion  of  a  few  apeoiea.  The  mountain  Taiiety  of  Sea  Thrift  ia  an  inatanee  of 
thia.  The  otdy  udand  localitiea  for  thia  are  the  tope  of  high  monntaina;  and 
it  ia  a  coriona  qoeation  how  theae  few  planta  got  ao  fu  aeparated  from  the 
reat  They  may  hare  been  the  relic  of  an  age  when  England  waa  ao  far  aob- 
merged  that  theae  monntain  tope  were  really  dote  to  the  aea ;  or  perhapa 
when  the  climate  waa  colder  it  extended  orer  the  intermediate  yalleya,  and  then 
aa  the  weather  became  milder  again  aome  went  up  the  hilla,  the  reat  to  the 
cool  aea  ahore.  Wataon  haa  diTided  onr  Britiah  planta  into  the  foUowing 
CSimatic  Zones:— 

Infer  Agrarian  Zone,  in  which  alone   CUmatis  ia  fonnd. 

Hid   Agrarian    Zone,  in  which  JShamnus   CartKarticuB  ia  fonnd,  without 

CUnuUis. 
Saper  Agrarian  Zone,  in  which  Pteria  AquUina  ia  fonnd,  without  Bhamnus, 
Infer  Arctic  Zone,  in  which  JSrica  Tetralix  ia  fonnd,  without  Ptaia, 
Hid  Arctic  Zone,  in  which   OaUuna  vulgaris  ia  found,  without  Erica. 
Super  Arctic  Zone,  in  which  SaJUx  Herbacea  ia  found,  without  CoUwml 

Our  Bugby  planta  haye  not  yet  been  divided  according  to  the  climatic  aonea  to 
which  they  extend,  but  thfy  would  probably  range  from  Hid  Agrarian  to  Hid 
Arctic.  It  ia  hoped  aome  member  will  make  thia  calculation.  Our  diatriet 
would  be  partly  Infer  Agrarian^  and  partly  Mid  Agrarian, 

From  the  diatribntion  of  planta  in  the  proTineea  and  elimatio  aonea,  a 
tiiird  method  haa  been  deduced  by  Hr.  Wataon,  who  daaaea  aU  our  Britiah 
planta  under  one  of  the  foUowing  typea  of  diitribution: — 

(1.)  Bbitibh  TtPB.— Li  thin  gtoup  aM  included  tboie  planta  which  are  found 
pretty  equally  diatributed  in  all  or  nearly  all  the  proTincea.  To  thia 
type,  also,  all  alien  planta  are  referred.  Examplea*:  B^teniUa  TnjneiUiUaf 
Mif09oti$  arvennt;   of  Aiiena,  MinwUu. 

(2.)  Ekolish  Ttpb,  including  all  planta  which  are  adapted  to  the  climate 
of  England,  especially  the  southern  countiea.  Examplea :  Shamnut  Caihar' 
ticua,  Lamuan  QaUdbdoUm, 

(8.)  HiOHLAHD  Ttpb,  including  the  flowers  which  are  limited  to  the  mountains 
or  their  immediate  Ticinity.  Examples :  AkhemiUa  alfina^  AxaHa  pro- 
cumbena, 

(4.)  SooTOH  Ttpb.— This  ia  the  opposite  of  the  English  Type,  and  eontaina 
those  flowers  which  are  confined  to  Scotland  and  the  northeni  countiea 
of  England.     Examplea :    Primula  farinoaa,  GeramwH  eyhxttieum, 

(6.)  OBHHAjnc  Ttpb.— There  are  sereral  flowers  which  axe  characteiiaed  by  a 
tendency  towards  the  south-eastern  counties,  such  aa  the  Chalk  Plsnta. 
Examples:    SHene  noet\/lora,  BupUurum  tenuiaaimum,  Anemone  PulacUHla. 

(&.)  Atlahtxc  Ttpe.— Contains  those  planta  which  have  a  tendency  towarda  the 
yrontern    coftst,    and    is    therefore    the    opposite   of    tiie   Oennanio   l^po. 

yirij>l«<*    tiiiO'if'cuJa  Ivaitatdca^  Erica  vagana. 


id 


(7.)  BMidet  time  thort  is  m  Looax.  ox  Doubtful  Ttpb,  whieh  ooataim  thole 
pltais  whieh  ihow  no  decided  ineUnetion  tomurde  the  north,  lonth,  east; 
or  west,  and  yet  sre  not  generally  enough  distribnted  to  be  olaased  in  the 
British  Types.     Examples :   Draba  muraUa^  EtUchinna  petrcBcu 

Here  at  Bngby  we  have  557  ont  of  the  1428  spedes  natiTe  to  Britaiv. 
Of  these,  405  belong  to  the  British  Type,  ISO  to  the  English,  6  to  the  Scotch, 
7  to  the  German,  and  7  to  the  Local.  The  specimens  of  the  Scotch  and 
Oeiman  types  axe  mostly  plants  introduced  by  cultiration;  ao  that,  in  reality, 
we  hare  none  but  the  British  and  English  Types. 

The  following  is  the  per-centage  of  flowers  found  at  Bngby  belonging  to 
each  type :— British  72  per  cent,  English  28,  Scotch  1^,  Germanic  If,  Local  1|. 

Mr.  Watson  has  spent  mneh  labour  in  collecting  the  facts  and  classifying 
the  flowers  in  the  three  manners  I  hare  mentioned,  bnt  he  has  not  himself 
pvt  forward  any  theory  to  account  for  the  way  in  which  plants  are  distributed, 
mnd  rather  implies,  in  his  Cybde  Britanniea,  that  the  facts  as  yet  collected  are 
not  sufficient  to  form  the  basis  of  any  theory.  Forbes  has,  howerer,  endea- 
voured to  account  for  the  distribution  of  our  British  plants,  by  natural  migra- 
tion from  the  neighbouring  countries,  when,  during  some  remote  geological 
•poehs,  they  were  connected  or  nearly  connected  with  England;  and  though  I 
■m  afraid  any  one  who  has  been  in  the  Geological  Set  will  hare  heard  his 
Tisws  far  beUer  explained,  yet  I  think  it  would  be  a  pity  to  leaTC  the  subject 
without  mentioning  them.  Forbes  has  difided  En^snd  into  the  following 
FUnas:— 

(L)  Abtubiah  Floba,  which  is  confined  to  the  south-west  of  Lreland.  There  are 
12  species  characteristie  of  this  Flora,  and  natire  of  no  country  nearer 
than  PortagaL 

(2.)  NoBMJor  Flora,  corresponding  to  Watson's  Atlsntic  Type,  and  also  spread- 
ing oTer  the  south  of  Ireland.  This  Flora  closely  resembles  that  of 
Brittany. 

(8.)  Ksimss  Floba,  corresponding  to  Watson's  Germanie  Type,  the  flowers  of 
which  are  allied  to  those  of  France. 

(4.)  QcAKDTKAVJAH  Floba,  Corresponding  to  Watson's  Highland  and  Scotch  Types. 

(5.)  GuouHio  Flora,  occupying  the  greater  part  of  England  and  Ireland,  and 
the  south  of  Scotland.  This  includes  Watson's  British  and  English 
Types. 

According  to  Forbes  the  Asturian  is  the  oldest  of  these  Floras.  Its 
isolation  and  southern  character  are,  he  thinks,  eridence  of  extreme  antiquity,- 
and  possibly  point  to  Ireland  and  Portugal  haring  been  joined.  There  hardly 
seems  eridenee  enough  in  the  12  plants  to  fustify  this  theory.  The  distribu- 
tion of  the  second  and  third  Flora  took  place  wheli  France  and  England  were' 
Joined,  as  is  proTcd  beyond  all  doubt  by  Geology,  Forbes  supposes  the  fourth,- 
or  Scandinavian  Flora,  to  hare  come  oyer  during  the  second  glacial  period, 
when  England  was  at  a  much  lower  IctcI  than  at  present,  and  the  mountidn 
tope  formed  a  chain  of  low  islands,  surrounded  by  a  glacial  sea,  and  stretching 
tf  towttdi  Norway.     In  this  ease  it  is'  probable  that  the  transportation  of  ftukif 
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was  chiefly  effected  hj  flofttiag  ioe.  The  distrihatioii  of  the  QermAiiio  floni 
depended  npon  the  upheeTtl  of  the  Qerman  Oeean,  and  the  eonnection  of 
Ireland   with    England,  and    England   with   Gennany,  hy   wide   and   flat   plaina. 

[NoTB. — The  Plants  recorded  at  the  time  the  abore  papei  wai  read  ware 
657  in  number,  out  of  the  1428  ipecies  of  the  London  Catalogue  (Gth  Edition). 

Of  the  nine  Germanic  Plants,  Campanula  hybrida  and  SUene  noctiflora  arfe 
eom-field  weeds;  Chejwpodium  urincum  and  Leucojum  outiffum  are  not  far  frona 
gardens ;  My^surus  nUnimuSt  Inula  pulicaria^  and  Carduus  acault$,  though 
credibly  recorded,  ars  not  to  be  found  now;  and  Iberis  amara  and  Linum 
pertnne  are  recorded,  with  no  reliable  authority  giTen.  We  haye,  therefere, 
teally  less  than  one  per  cent.,  and  those  introduced  as  weeds. 

Of  the  six  Scottish,  two^TVoHitts  Europmts  and  Squiseium  hyemdU — are 
mistaken  entries.  Of  the  ethers,  Campanula  latifolia  is  still  at  Coton — 1866, 
H.  C.  L.  R. ;  Salix  pentandra  is  recorded  in  Purton's  Midland  Flora ;  Scdiae 
nigricans  and  Vicia  Sylvatica  by  Mr.  Bloxam ;  and  Finua  sylvestria  is,  of 
course,  not  indigenous  to  England.  None  of  these  are  necessarily  natires,  and, 
apart  from  the  casnalties  of  introduction,  the  Bngby  Flora  is  three  parts  British 
to  one  English,  and  nothing  else.  It  will  be  well  to  keep  an  eye  on  the 
'  temporary  or  permanent  incursions  of  aliens.— F.  E.  K] 


A  specimen  of  Larva  from  New  Zealand  (Hepiahts 
Direscens)^  with  a  long  Fungus  (Spmria  Bohe7isn)  growing  out 
of  its  head,  was  exhibited  by  F.  0.  Bayard,  and  led  to  dis- 
cussion, G".  B.  LoNGSTAFF  mentioning  tlie  growth  of  a  Fungus 
on  the  British  Hepialvs  hvpulinus. 

21  in  all  were  pfresent. 


MEETING    HELD    NOVEMBER    29th,    1867. 


This  Meeting  was  specially  called  to   receive  the   Collection    of 
Butterflies  and   Sphinges  presented    by  Rev.   J.   HATwrARD   (o.B.) 

Mb.  Hatward  addressed  the  Society  on  the  way  in 
which  he  became  a  Naturalist,  in  the  days  when  N.S.  was 
nnknown  ;  he  made  a  strong  appeal  to  egg-collectors  not  wan- 
tonly to  destroy  the  eggs  of  the  rarer  birds,  and  enlarged  on 
the  great  usefulness   of  a  Naturalists*   Note  Book. 

82  persons  were  present. 
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MEETING    HELD    DECEMBER    7th,    1867. 


Baiterfiies  and  Motlia  to  illnstrato  Mr.  Sidgwick's  paper  ot^ 
Mimicry,   by  J.   M.   Lester. 

Collection  of  abont  400  Plants,  made  in  Switzerland  and  Ger- 
many, during  the  Summer  holidays,  1867,  by  F.  B. 
Smith. 


A  List  of  about  70  Birds  observed  near  Bugby  within 
the  last  three  or  four  years^  was  then  presented  by  H.  C. 
'Reader. 

A  Paper  was  then  read  *^  On  Protective  Besemblances," 
in  continuation  of  Mr.  Sidgwick's  subject,  by  J.  M.  Lbsteb. 
The  following  are  some  of  the  instances  of  protective  colouring 
quoted : — 

To  eoma  back  to  BritiBh  Fttma :  nbHte  an  a  Toiy  good  examplo  of  fhis- 
mimieiy  of  nature,  particiilarly  of  the  loil  and  Togetation  among  which  thay 
liYO.  This  remark  applies  eapecially  to  yellow  ones,  which  I  hare  ocpasionally 
seen  wild  in  the  fir-woods  of  Scotland.  On  the  shores  of  Loch  Fine,  owing  to 
the  sandy  aoil  in  which  they  li?ed,  they  were  nndisoemaUe  at  any  diitance  • 
and  eren  when  yon  approached  them,  nnleas  they  were  moving,  it  was  yery 
hard  to  see  them.  This  sort,  howerer,  is  not  at  present  Tery  plentiful,  not 
more  than  two  in  100  being  yellow ;  but  I  am  told  that  during  the  last  10 
years  they  hsTO  increaud,  and  rnuft  continue  doing  so  as  long  as  they  freqnent 
this  same  soil.  For  the  same  reaion  another  Tariety,  the  black  sort,  which  is 
at  the  present  time  more  plentiful  then  the  yellow,  onght  to  decrease  rather, 
olleiing  each  a  good  mark  as  it  does  both  to  men  and  beasts. 

Birds. 

Now  to  torn  to  birds.  The  Wood-doye,  when  perched  amongst  the 
faranehes  of  its  fayonrite  Jir,  is  scarcely  discemable  ;  whereas,  were  it  among 
some  lighter  foHage,  the  blue  and  pnrple  tints  in  its  plumage  would  far  aooner 
betray  it.  The  Bobin  Redbreast  too,  although  it  might  be  thought  that  the 
red  on  its  bzeast  made  it  much  easier  to  be  seen,  is  in  reality  not  at  all 
dangerous  to  it,  since  it  generally  contriyes  to  get  among  some  mstet  or  yellow 
lading  leaves,  where  the  red  matches  very  well  with  the  autumn  tints,  and  the 
brown  of  the  rest  of  its  body,  with  the  bare  branches. 

So  many  others  of  our  English  birds,  such  as  the  Tree-creeper,  the 
spotted  Woodpecker,  and  Fly-catcher,  are  peculiarly  well  adapted  to  their  mode 
of  life,  crawling  and  flitting  about  among  the  truxJu  and  branches  of  trees,  so 
as  to  be  seen  with  difficulty,  from  their  resemblance  to  the  holes  and  spots  on 
the  bark. 


A  Paper  was   then    read    by    E.   Cleminshaw,    "On  the 
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fi'atoral  ECistory  of  the  Bngby  Lias,"  illnsiraied  by  liis  largf 
Collection  of  Local  Fossils. 

Oolleetisg  Fonilf  is  vn^on^tedly  tbe  ebief  moitemcnt  to  the  itady  of 
Geology ;  Imt  I  want  you  to  regard  a  foaail  u  moro  than  a  sfcone,  for  it  onoo 
bad  life,  and  there  U  a  Hietoiy  attached  to  it.  I  think,  then,  that  it  may  not 
be  uninteresting  if  I  give  a  elight  aketeh  of  the  Oeology  of  thia  diatriet,  and 
try  and  detoribe,  as  wdl  as  I  can,  the  different  foaails  we  meet  with,  and 
explain  the  nature  and  habita  of  the  animalB  they  belonged  to. 

Let  me  fint  eay  a  few  words  npon  the  Oeology  of  the  Liaa.  The  liaa, 
Oolite  and  Cretaoeoos  ierie8,'extend  in  a  general  ^Umotioa  ffroml  N.B.  to  S.W. 
aerois  England,  and  all  these  formations  slope  graanally  to  the  d.E.  Therefore, 
a  bed  or  stratum  which  lies  to  the  N.W.  was  deposited  before  the  bed  which 
lies  more  to  the  SJ:.— the  Lias  before  the  Oolite, 'and  the  Oolite  before  the 
Green-sand  and  Chalk.  The  oldest  stratum  which  we  meet  with  in  tUs 
neighbourhood  lief  to  the  N.W.,  and  is  exposed  in  fome"  quarries  It  Newnhaa 
^gis.  Then  over  that  was  deposited  the  Newbold  and  New  Bilton  Limestone, 
then  the  New  Bilton  Clay,  the  Clay  at  the  day-pits  on  the  Dunchureh  road, 
the  Clay  at  Hillmorton  end  Lower  Hillmorton,  and  lastly,  the  Clay  at  Eilsby. 
I  continue  the  series  to  Kilsby,  because  that  is  the  top  of  the  Lower  Liaa: 
the  Ifarl-stone,  or  Middle  Lias,  capping  the  hills  clo«e  to  it.  The  Lower  T.i—^ 
then,  extends  from  Newnham  Begis  to  Kilsby. 

I  will  commence  with  the  lowest  bed  near  Newnham  Begis.  There  are 
some  Limestone  quarries  near  that  place,  where  we  find  bands  of  hard  Lime- 
stone, i>artly  blue  and  partly  white,  and  discoloured  by  iron.  Just  above  thig 
Limestone  there  is  a  bed  of  brown  shale  of  some  thickness,  and  in  thif  ahale 
we  meet  with  some  small  Ammonites,  and  a  few  smsll  shells.  There  is  ^ly? 
a  good  deal  of  crystallised  sulphate  of  lime  in  the  shale,   called  Selenite. 

Let  me  now  try  and  explain  the  nature  of  the  Ammonite '.when  alive. 
The  Ammonittf  shell  is  found  to  bear  a  striking  analogy  to  the  Nautilua, 
which  is  living  in  the  seas  at  the  present  time;  we  can  therefore  discover  the 
nature  of  the  Ammonite  by  studying  the  Nautilus.  The  Ammonite  consists  of 
a  ahell,  coiled  up  in  the  shape  of  a  disc,  and  these  coils  are  divided  at  inter- 
vals into  chambers,  by  certain  partitions.     The  exterior  of  a  cast  of  an  Ammonite 

frequently  shows  marks   resembli]^   flutings,  or   deeply-fringed   foliage, they   ar« 

the  edges  of  these  partitions.  Sometimes  we  find  nothing  but  the  interior  cast 
of  the  chambers,  which  fit  exactly  into  one  another.  The  chambers  are  pierced 
by  a  tube  called  a  siphunde,  which  runs  through  the  whole  of  the  chambers ; 
it  is  frequently  seen  well  preserved  in  Ammonites,  and  is  always  seen  in  the 
Nautilus  shelL  According  to  its  analogy  with  the  Nautilus,  the  nphunde  ia 
connected  with  the  animal,  and  it  can  fill  it  with  some  liquid  which  it  has 
the  power  of  secreting.  The  siphunde  has  no  connection  with  the  interior  of 
the  chambers,  and  this  liquid  would  make  the  shell  heavier  in  proportion  to 
its  buUc,  and  so  it  would  sink;  upon  the  withdrawal  of  the  liquid  the  ahell 
would  become  specifically  lighter,  and  would  ascend.  The  empty  chambers  servw 
^  give  the  diell  buoyancy.  We  find  the  same  provision  in  several  other 
ilhella.  ^ 
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Both  the  Kautilns  and  Ammonite  oeoapi«d  the  outer  chamber  only,  tJid 
when  th&t  ma  too  emftll  it  made  a  new  partition,  and  so  made  a  new  chamber. 
The  animal  iteall  very  much  resembled  the  cattle-fish,  or  «ep»a,  in  appearance, 
having  the  aame  long  arms.  The  ahelis  appear  to  haye  been  eoyered  with 
beantifal  iridescent  eolonrs,  which  are  occasionally  preserved;  and  as' the 
Ammonites  ranged  from  the  size  of  a  pin's  head  to  a  cart-wheel,  some  ot  them 
naost  have  been  rery  beantifal  objects,  as  they  swam  along  the  snriace. 

The  first  Ammonite,  then,  that  we  find  here,  is  in  the  brown  shale  I 
hnve  jast  mentioned,  at  Newnham  Begis,  and  it  is  called  Ammonites  Planorina, 
from  its  likeness  to  the  common  riyer  shell  Flanorbis.  It  is  generally  small, 
smd  not  stziking  in  appearance,  haying  scarcely  any  markings  on  it  at  all.  Perhaps 
this  is  owing  to  the  fact  that  this  is  almost  the  first  Ammonite  that  lived,  for 
•a  we  aaeend  throngh  the  Lias  and  Oolite  np  to  the  Chalk,  we  find  that  the 
^mm/wiitoa  get  morc  and  more  ornamented.  This  small  Ammonite  is  an 
ijnportaat  one,  for  it  marks  the  limit  of  the  Lower  Lias  proper.  All  along 
the  Lias  we  find  this  Ammonite  marking  the  lowest  bed  of  the  Lias ;  while 
below  oecari  a  mass  of  Umestone,  shale,  and  sandstone,  which  are  classed  as  the 
fihcBtie  series,  and  are  regarded  by  some  geologists  as  "passage  beds,"  and  by 
others  as  forming  part  of  the  Trias,  or  New  Bed  Sandstone.  The  top  lime- 
stone beds  are  generally  called  the  "White  Lias,"  which  we  have  here  at  these 
Kewnham  Begia  quarries.  In  the  shales  not  mach  else  is  fonndi  but  the 
Amtw^ywttA*,  and  many  spines  of  a  small  Cidaris  CO.  Tomesii),  an  animal  very  much' 
like  the  Sea  Urchin  or  Echimu  of  our  own  seas.  In  the  White  Lias  we  do 
Bot  find  much  either.  There  are  many  smsll  bivalye  shells  found  in  great 
masses,  but  not  in  very  good  preservation.  We  find,  however,  the  characteristic 
Avicula  deeuMsata  and  the  Ostrea  Liasaica,  and  species  of  Myacites.  The  rock 
seems  charged  in  some  places  with  minute  Cidaris  spines,  and  valves  of  the 
Oyprina^^  very  small  crustacean,  enclosed  in  two  valves,  and  something  like 
■mall  animals  which  inhabit  our  ponds.  There  are  also  large  slabs  of  limestone, 
which  seem  to  be  covered  with  casts  of  Fucoids,  or  sea-weeds,  but  it  is' 
impooible  to  be  certain  about  them.  The  White  Lias  is  the  only  part  of  the 
BhoBtic  Series  which  we  have  exposed  here,  and  it  is  about  the  most 
wninterettlng.  Lower  down  in  the  series,  bones  and  teeth  of  Saurians  and  fish 
nnaias  are  very  plentifuL 

Geologists  have  found  it  conveijiient  to  £vide  the  Lower  Lias  into  certain 
'^Zonaa,*'  or  bands,  each  of  them  characterised  by  certain  Ammonites, — ^thei 
lowest  by  A.  PlanorhiSf  the  next  by  A.  BuckUmcUj  the  next  by  A.  angulatua. 
But  this  must  not  be  taken  too  literally,  as  some  are  inclined  to  do  ;  it  may 
be  true  that  these  Amimonites  are  confined  to  a  certain  band,  m  one  place,' 
hut  thai  they  have  survived  longer  in  another  place,  and  this  seems  to  be  the 
ease  here.  We  find  that  the  A.  angvlatua  reached  its  fullest  development  in 
the  very  ione  in  which  we  find  the  A,  Jiucklandi,  and  thus  the  "zones"  are 
somewhat   confused. 

Little  is  found  at  the  few  points  where  the  rock  is  exposed  between 
Lawford  and  Newbold,  except  I  might  mention  the  Lima  altamcma,  which  is, 
the  only  specimen  of  this  species  of  Lima  yet  discovered  in  this  neighbourhood: 
I  have  lately,  however,  found  what  seems  to  be  a  part  of  a  large  Ammotiitei 
€mguUUn»,  alio   Lima   QigawUa^  Qryjphea  incttrva,  and  some  species  of   Cardiuni/ 
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ind  Myoiitea.  When  we  come  to  the  newer  stfatam  of  Kewbold.  we  find 
that  a  chenge  hts  eome  over  the  animal  life:  the  foiiila  are  much  larger 
and  more  nomerons.  We  find  the  large  fine  shell  Lima  gigantea  or  Flagio§' 
toma  gigaaUum^  which  hai  reached  its  fall  dcTelopament.  The  atrata  hera 
conaiat  of  hiyen  of  limettone  and  ihale,  and  I  might  mention  that  they  hava 
been  aomewhat  broken  and  contorted.  They  are  almoit  on  the  ame  level 
aa  the  Lime-works  at  New  Bilton.  We  here  find,  not  nnfreqnently,  the  remaina 
of  lome  of  the  moat  extraordinary  of  all  the  foaail  animala  that  are. met  with. 
I  allade  to  the  Saoriana,  the  Icthyoaanma  and  Flesioeannu. 

The  Sauriana  firat  appear  in  the  Trias  or  Kew  Bed  Sandstone;  hot  do 
not  seem  to  have  reached  their  foil  development  nnUl  we  coma  to  the  Idas. 
The  Icthyoaanma  was  the  moat  pleatifnl  here,  for  only  8  Tertebro  of  tha 
Plesioaauroa  hare  been  dlscorered  aa  yet.  The  animal  mnst  have  been  of  great 
size  ;  the  average  length  ia  6  to  8  feet,  and  many  are  diacovered  which  most 
have  meaanred  20  to  30  feet  in  length.  The  Icthyoaanma  (Fiah-Liaard)  had  a 
larpre  head,  pointed  like  that  of  a  porpoise,  and  armed  with  a  great  nnmber  of 
conical  teeth,  like  a  crocodile'a,  of  true  Beptilian  form ;  its  vertebra  and  short 
neck  bear  a  great  resemblance  to  the  fiahea,  and  its  long  tail  and  paddle< 
again  resemble  the  porpoise.  There  waa  a  pecnliarity  in  the  eye  which  onghl 
to  be  mentioned :  it  was  supported  by  9.  nnmber  of  pieces  of  bone,  soeh  aa  are 
seen  in  the  eyes  of  birds  of  prey,  and  these  enabled  the  Sanrian  to  alter  the 
distance  of  distinct  vision,  for  seeing  at  a  distance  snd  close  to.  Its  breast- 
bone was  composed  of  a  nnmber  of  pieces  of  bone,  which  were  laced  together 
and  formed  an  intricate  piece  of  net- work,  which  gave  it  greater  strength,  aa 
is  the  case  in  the  crocodile.  Thns  we  see  what  a  number  of  different  forma 
are  combined  in  the  stmctnre  of  a  Saurian.  The  PlesiosMnui  (nearer  r  liiard) 
differed  from  the  Icthyosanras  in  having  a  smaller,  flatter  head,  and  immenselj 
long  neck,  and  smaller  body  and  tail,  and  the  vertebrs  were  much  longer  then 
those  in  the  Plesiosauras.  It  has  been  compared  to  a  serpent  strong  through 
the  body  of  a  tortoise.  Both  these  animals  lived  in  the  shallowa  and  in 
estuaries  and  fed  upon  the  fishes  they  found  there.  We,  therefore,  find  the 
fish-scslea  at  Newbold  and  New  Bilton  associated  with  the  Saurian  rensaine. 
](^umbers  of  beantUnlly  delicate  shells  may  be  found  in  some  of  the  shale  beds 
associated  with  the  fish-remains— the  Aviada  being  very  oommon.  The  new 
species  of  the  Discina — Z>.  Holdeni—wldeh.  I  discovered  some  time*  ago,  was  a 
small  blvslve  shell,  shaped  very  much  like  a  Limpet,  and  which  growa  on 
larger  shells:  the  shell  I  discovered  it  on  is  a  large  specimen  of  Ammomiies 
ttngulatug.  I  would  advise  everyone  to  examine  well  an  Ammonite  or  a  Lima, 
for  there  may  be  some  of  these  smaU  ahella  on  IL  Another  shell  which  wa 
ineet  with  now  is  very  common  here  and  in  the  Lias  generally.  I  allude  to  tha 
Chyphea  incurva,  resembling  a  hooked  oyster  sheU.  At  Newbold  we  meet  witu,  toe 
the  first  time,  the  stems  of  the  Pentacrinus.  This  Pentaerinus  was  s  zoophyte 
furnished  with  a  long  flexible  jointed  stem,  with  which  it  fixed  on  to  a  rooki 
at  the  top  was  the  body  of  the  animal  containing  the  mouth  and  visceim,  and 
it  was  provided  with  a  great  quantity  of  flexible  jointed  arms.  At  Bugby,  wa 
seldom  find  anything  but  the  pieces  of  the  stems  and  arms,  although  whole  onee 
have  been  discovered  here.  A  good  specimen  is  to  be  seen  in  the  Natnral 
Soience    School.       There    is  a   band   of    limestone,   which  ooeon   at  Newbold 
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and  New  Biltoa,  which  yieldi  great  nximben  of  a  shell  ealled  Shynconetta, 
— a  small  ahell  ■omewhat  like  a  cockle.  It  aeems  to  hare  been  yery  plen- 
tifnl  at  that  tim«,  bat  rarely  diflcorered  elsewhere  in  this  neighbourhood. 
Oatreaa  are  also  foond  at  Newbold  in  some  qaantity,  and  there  '  is  a  small 
liogiila — Luigula  Beanii,  which  is  not  common.  Faeoids  (sea-weeds)  and  pieces 
of  T.fgnite  (fosaU  wood)  are  found  now  and  then.  The  Ammonites  are  A. 
BueUandi,  A.  emgnlatuB,  A.  SetnkoBtattu,  If  we  pass  on  to  New  Bilfcon  Lime> 
works,  we  find  maeh  the  same  leTcl  of  strata,  bat  it  is  not  nearly  so  pro- 
duetive.  The  shale,  howerer,  is  very  fall  of  fossils,  mostly  consisting  of 
ATieala,  foooids,  impressions  of  Ammonites,  and  Fish  Scales.  I  fonnd  also, 
iome  time  ago,  a  rare  ATicala — A.  Papyria.*  Passing  to  a  higher  level,  we 
eome  to  the  Clay  Pits,  at  New  Bilton,  where  we  find  a  somewhat  different  char- 
acter of  fossils.  Sanrians  are  not  nearly  so  plentifol.  I  think  only  a  few 
Tertebrs  of  the  lelhyosanras  have  been  discovered  as  yet.  The  Lima  Gigantea, 
90  common  at  Kewbold,  is  already  becomiog  scarce,  and  the  Ammonites  have 
somewhat  changed.  We  find  the  Ammonites  anguUUus  in  plenty,  bnt  smaller 
tihan  it  is  at  Newbold.  A,  8tmico8tatus  is  very  common  also.  In  the  bands 
of  limestone,  through  the  day,  we  meet  with  smsll  shells,  as  Pectens,  Lima 
feetinoidesj  Ametda  Sine-muriensis,  etc.  We  find  also  the  Naatilas  —  Nautilus 
ttriatus^ioT  the  first  time  at  these  Clay  Pits.  The  Qryphea  ineurva  is  very  abun- 
dant, bat  it  seems  to  have  reached  s  foUer  development  than  when  the  Newbold 
beds  were  deposited;  Ostreas  are  also  very  plentiful.  Pentacrinns  stems  are 
also  freqvently  met  with,  sometimes  on  Ligaite,  which  is  generally  charged  with 
Iron  Pyrites.  Indeed,  most  of  tbe  fossils  in  ibis  bed  are  charged  with  that 
sabstanoe  more  or  less.  As  we  pass  up  into  tbe  higher  bed  of  clay,  which  is 
exposed  at  the  Clay  Pits  on  the  Dancharcb  Road,  we  find  a  somewhat  different 
dasa  of  fossils.  The  large  Lima  Qifjantea  seeius  to  have  almost  disappeared,  for 
only  one  specimen  has  as  yet  been  discovered.  No  Saorian  remaias  have  been  found. 
And  we  find  a  new  Ammonite  comiog  in— ^.  Man  augenisti ;  but  we  still  find  the 
A.  BueJdandL  The  Umestone  concretions  sre  generally  fall  of  small  fossils,  chiefly 
modioliB,  cardmiiBf  etc.  Some  remaias  of  a  species  of  crab  has  just  been  dis- 
covered in  it.  On  the  whole  ibis  bed  is  not  very  prodactive.  The  next 
bed  is  exposed  at  some  Clay  Pits  near  Upper  Hillmorton,  and  it  is  the 
most  productive  and  the  most  interesting.  Just  at  this  time,  or  it  may  be 
just  at  this  place,  animal  life  seems  to  have  been  very  abundant  in  the  Liassic 
Sea.  Ammonitea  are  found  iu  great  quantities,  ranging  from  the  smallest  to 
some  of  a  large  size.  They  hare  also  become  much  more  diversified  in  their 
markings.  Another  important  fossil,  which  we  first  meet  with  at  Hillmorton, 
and  which  is  very  abundant,  is  the  Bdcmnite,  about  which  I  will  say  a  few 
iroida.  From  very  perfect  specimens  it  is  fonnd  that  the  Bel^mnite  shell 
belonged  to  a  creature  which  had  a  great  resemblance  to  the  Cattle  Fish  or 
Sqoid,  which  is  common  on  some  of  our  coasts.  All  these  animals  were  fur- 
nished with  long  fleshy  arms  or  feelers  round  their  heads,  and  with  an  ink 
bag,  from  which  they  could  eject  some  dark  thick  sabstance,  which  would 
dftHty  the  water  and  enable  them  to  escape  from  their  enemies.  The  Cuttle 
Fish  was  provided  with  a  tough  homy  substance,  which  gave  strength  to  the 
body,  and  acted  as  a  guard  and    protection  to    the  snimal,  since  it  swam  back- 

•  Nora.— The  Avtcola  In  tho  style  has  l)een  determined  to  be  A.  FapyrU. 
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wards.  Hi  tbe  Helenmosepia  (ms  the  fosatl  animtl  is  eaned)  the  oonieal  Btlem^ 
nite  shell  acts  as  the  gnard.  This  is  what  we  generally  find  preserved.  The 
gnard  was  prolonged  into  a  kind  of  sheath,  which  held  the  ink  bag  and  the 
other  Tisoera.  It  also  held  a  series  of  air-chambers,  called  the  Fhragmaeone 
resembling  a  pile  of  watch-glasses,  and  which  was  pierced  all  through  with  a 
Siphoncle,  as  in  the  case  of  the  Ammonite,  and  which  probably  served  the 
same  purpose.  Sometimes  we  find  the  Phragmaeone  preserved,  and  I  have  dis- 
covered a  very  fine  specimen  at  Hillmorton;  the  ink  bag  is  also  frequently 
fonnd  in  a  very  perfect  state  at  Lyme  Regis,  in  Dorsetshire.  Now  there  is  a 
great  resemblanee  between  the  stmotnre  of  the  Ammonite  and  that  of  the 
Belemnite.  The  i^rms  and  head  are  the  same  in  both  animals;  the  Ammonite 
has  the  air  chambers  ontside,  living  inside  the  shell.  Tbe  Belemnosepia  haf 
the  air  chambers  inside,  and  as  it  had  no  outward  protection  it  was  provided  with 
a  goard  and  #n  ink  bag.  These  animals  were  extremely  plentifol,  and  seemed  to 
liave  swarmed  in  the  old  tiiassic  Seas.  I  discovered,  a  little  while  ago,  some  scales 
of  a  Crustacean,  probably  of  a  crab.  We  still  find  tbe  Oryphea  incurva  the 
Nantilas,  and  the  Pentacrinns  stems ;  the  Rhynconella,  however,  is  very  rare, 
pmd  no  specimen  of  the  lAfna  Oigantea  has  as  yet  been  discovered.  Some 
white  nodnles  are  frequently  fonnd,  and  O.  B.  Longstaff  his  analyzed  them; 
they  are  fonnd  to  contain  some  phosphate  of  lime,  and  are,  therefore,  probaUy, 
nodnlef  formed  round  the  excrement  of  Saurians.  Mr.  Wilson  predicted  that 
we  should  soon  find  the  bones  also  of  the  Saurians.*  The  Calcareous  Nodnles  are 
generally  fall  of  fossils.  Many  new  shells  have  now  come  in,  among  which  I 
might  mention  Pholadcmya  amhtguay  Plenrotcmaria  Anglica^  Modiqla  acalpwn, 
Area,  Vmcardium  cardUddeSt  Qonicmya  rhombiftra^  Hippopodium  ponderosum,  etc., 
etc. 

The  Ammonites  most  common  in  this  bed  are  A.  urmo/iM,  A.  armattu-denn- 
noduif  A.  Birehii,  A.  SemicostaiuSf  A.  Planocostatus,  A.  OuibaUanta.  The 
0»trea  and  PUcaivXa  apinoaa  and  the  Serptda  are-  also  frequently  met  with  on 
shells  of  larger  size.  We  still  find  Lima  pectinoides,  and  many  species  of 
Pectens.  On  the  whole  the  Upper  Hillmorton  bed  is  singularly  productive  and 
ioteresting. 

The  stratum  Just  below  this,  which  is  expoxed  at  some  pits  in  tl^a 
Tillage  of  Lower  Hillmorton,  is  on  the  contrary,  very  poor  In  fossils.f 

The  x|ext  place  where  we  find  the  Lias  exposed  Is  at  some  rubbish 
heaps  elose  ^  the  Eilsby  Tunnel,  which  have  been  made  at  the  excavation 
of  the  Tunnel.  Not  very  much  ie  to  be  found,  but  the  calcareous  nodulea 
are  generally  rich  with  specimens  of  Modiola^  Arca^  PeeUn,  etc.  The' Ammonites 
X  have  found  there  are  A.  planocostattu  and  A.  cornucopia,  A  few  Belem- 
liites  i^rf)  tP  he  found,  uid  a  little  while  ago  I  found  some  very  good  cham- 
bers or  part  of  the  Phragmocone  of  Betemnitfa  dongatust  also  species  of  /Vnto- 
crinus,  Pleurotomana^  Pinna.  This  bed  at  Kilsby  is  the  highest  stratum  of 
the  Lower  Lias,  and  is  followed  by  the  Marlstone  or  Middle  Lias. 

We  have  now  reviewed  the  whole  of  the  Lower  Lias  of  this  neighbour- 
hood:  first  we  find  the  hard  limestone  of  the  White  Lias — ^then  the  shale  beds, 

•  In  confirmation  of  this  prediction,  a  vertebra  of  an  IcthyosauTTLB  hag  booen  discovered  at 

Hillmorton  during  the  HoUdays,  by  J.  M.  Lester. 

t   A  new  pit  In   the  nileire   has  just  tioon    opon<M],  and   oevprat  foeslls   hare  been  fonnd  In  the 

Btnitum,  lurlndinir  (Irrphea  Incarra,  Delcmnttofl  cUmfratiiA,  rcDtaorlnus  stems  Amnionltcs  annatua. 

A.  (JulbaliaiiuN,  Cardlnia  oTalls,  P1i4iladoniya>  niiua,  and  coiirolltic  nodules. 
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whieh  oonsiitnta  the  bftie  of  ibe  Lowev  Lias  proper— then  hurd  blue  limestone, 
poor  in  IomUb— then  lajen  of  argiUaceoiu  limestooe  and  ehale,  which  gradaally 
ehan^  into  beds  of  day,  with  occasional  bands  of  limestone  and  ealeareona 
Bodnles. 

The  ancient  Liaaaio  Sea  most  have  been  a  large  basin  in  which  muddy 
sediment  was  being  deposited ;  and  some  parts  of  this  basin  mnst  haye  been 
aetnaries,  as,  for  instance,  at  Lyme  Regis,  in  Dorsetshire.  Huge  Sanrians 
infested  the  shallows,  feeding  with  the  fishes  which  they  met  with  there;  Cattle 
fishes  swarmed  in  the  water,  and  crinoids  and  fncoids  were  in  great  plenty. 
The  mnddy  character  of  the  Lower  Lias  was  nnfavonrable  for  the  growth  of 
corals,  and  one  small  coral,  the  Montivaltiaf  is  to  be  found,  of  which,  I  think, 
only  a  few  specimens  have  been  discovered  at  Newbold ;  I  have  since,  how- 
eTer,  fonnd  a  specimen  of  it  at  Upper  Hillmorton.  Occasionally  there 
must  have  taken  place  sadden  accessions  of  muddy  sediment,  which  oyer- 
whelmed  the  Saurians  and  their  excrements,  withoat  allowing  them  time  to 
deeompooe,  for  sometimes  Saurians  are  found  in  a  very  perfect  state,  scarcely  a 
bono  out  of  place.  If  we  turn  to  the  endences  of  terrestrial  life,  which  we 
bava  in  the  Lias,  we  find  they  are  ve^  few  in  this  neighbourhood.  Wood 
pyritised  and  in  the  form  of  Lignite  is  plentiful^  and  a  few  reeds  are  die- 
eoTored  now  and  then;  bat  this  is  all  discovered  at  present.  From  researches 
elsewhere  we  find  that  many  plants  and  insect^  were  in  existence.  I^arts  of 
the  Liaa  in  Gloucestershire  were  evidently  under  tbe  action  of  rivers,  for  there 
are  several  bands  in  the  Lower  Lias  there,  which  are  charged  with  the  remains 
of  several  genera  of  ooleoptera  and  tbe  wing  cases  of  beetles;  plants  are  also 
lovttd  there,  mostly  ferns,  cycads,  and  leaves  of   monocotyledons. 

In  conclusion,  let  me  caution  you  from  supposing  that-  what  has  bee^i 
hitherto  discovered  represents  the  whole  animal  life  of  the  period  when  the 
Lias  was  deposited.  We  have  only  a  small  part  of  it.  Many  animals  no 
duubi  perished,  and  were  not  preserved ;  and  it  must  be  remembered  that  the 
places  where  the  rock  and  clay  are  exposed  are  very  few,  and  many  fossils  no 
doubt  remain  to  be  discovered. 

Year  by  year  fresh  discoveries  are  made.  It  is  only  lately  that  Saurian 
remains  began  to  be  plentifal  at  Newbold,  and  Fish  remains  were  found  last  jede 
lor  the  first  time.  There  is  still  much  to  be  done  and  much  to  be  discovered : 
this  ean  only  be  accomplished  by  diligent  search. 


The  President  congratnlated  E.  Cleminsliaw  on  the  Paper 
-wldcli  he  had  read,  and  the  Society  generally  on  the  very 
eacoessfnl  Meetings  of  the  past  Term. 

The  Society  was  then  adjonmed  till  the  next  year. 

In  all  24  persons   were  present. 

Nnmber  of   Meetings  held  in  1867,   12. 

Average  attendance  in   Spring  Term 28.5. 

Summer    , 22.8. 


24.4 

-J 


„  „  Autumn    „    24.4. 
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ENTOMOLOGICAL    NOTICES, 


Ybby  little  can  be  known  of  the  Bngby  insects  imtil  ve  hare 

more  observers.    This  branch  of  Nalnral  Hisfcoiy,  althongh  one 

of  the  most  interesHng,  has  been  most  neglected.     In  spite  of 

this  several  interesting  additions    have   been    made    dnnng   the 

year.      We  may  mention  the  foUowing  Lepidoptera : — 

Tcmioeampa  Ooihiea.    A  speolmen  bred  from  a  papa  foand  near  BrowiiBover. 
Cidaria  tufitmafa,     Tiiken   on   a  fir  tmnk  in  April  in   Fraakton  Wood. 
/Stignumota  perkpidana.     Flying  on  railway  banks.     Hay. 
Micropteryx  caltheUa,     Abundant  near  F^rankton.      May. 

JBiemerona  rkedieUa,     Elying.     Ftankton,  and  Trent  Valley  Ballway  Bank.     Hay. 
Hedya  tervUana,     A   speeimen   at  Coombe.     Jnne. 
Lobeaia  rdiquana.    Same  plaee  and  time. 
Emmdtsia  dccoUjrata,    Amongst  Lyebnis  Tespertina.     June. 
Awtidca  rubidcUa,     Amongst   Qallnm  mollogo,   near   Birdingbary  station. 
Scotoaia  vetulata.      Amongst   Bbamnns ;   abundant   near  Blrdlngboxy  station,  and 
a   specimen  near  Hillmorton.     Jnne. 


Amongst    the    few    Goleoptera    collected    in    early    Spring,    the 

following  deserve  mention  : — 

Lathrobium  Umgulum.     Near  Brownsorer. 

Lathrotdum  dongatum.      Same  place. 

PhSUmihu  bipuattUatuSy  and  Mt/rmidonia  limbata.      In  ants'   nests  in  the    sand 

pits  at   Hillmorton. 
Othiua  Jvlvipennda.     In  one  of  Mr.  Bongbton  Leigh's  spinnies. 
Conuma  pubefacena,     Coombe. 
Aokenium  deprtaaum,     Brownsover. 


A  School  Collection  of  Insects  is  going  to  be  formed, 
and  a  Committee  has  been  appointed  to  arrange  it.  The 
Collection  at  present  consists  of  a  large  Case  given  by  Mr. 
Wilson,  which  contains  a  nnmber  of  Lepidoptera  taken  by  a 
man  named  Edmunds  ;  of  a  small  collection  of  varions  orders, 
by  Mr.  Weatislaw  (o.b.),  of  Bnry  St.  Edmnnds  ;  a  collection 
of  Bntterflies  and  Sphinges,  presented  by  Mr.  Hatwabd  (o.r.)  ; 
and  a  box  of  Insects  sent  by  Mr.  Weatislaw.  A  complete 
list  of  the  species  in  this   Collection  is  in  preparation. 
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LIST    OF    THE    LEPIDOPTERA 

(buttbbfliss   altd   motbs)  which  bays    been  observed   ^vithin 

Eight  Miles  of  Buobt* 


(The  ama^nMBt  afloording  to  DouUedAj.] 


a 


with  no  initUJs  in  hnekats 
k.  8.  " 

•*  A.  H.  W.       " 


obMrred  hy  a.  B.  Longttaff  in  186^1867. 
'*  A.  Bidgwiok,  Esq. 

**  Ber.  A.  H.  Wntidaw. 


DIUBNI. 

NOCTUKNI. 

rSeridoB. 

4>ftij^j^tiiR;. 

Fitfifl  bmncA 

Smerinfhna  oeellatiia  (A.S.) 

*•       npe 

««         popnU 

••       "Pt 

"         tilim  (A.S.) 

Aeherontia  Atropoa  (A.8.) 

ShodoeendcB.   y 

QoneytyK  rhamni 

Sphinx  Uputri  (A.S.) 

Chttroeampa  Elpenor  (A.8.J 

ColiM  SdoM  (A.S.) 

HaorogloMa  iteUatarom 

Y4mt»tido&m 

<*          fooifonnin 

Ajgynnii  PapUA 

Setiaa. 

Adippo 

Seaia  tipnlifonnia 

^         Enphrosyno 

ZtvatridcK* 

«<         Selena 

CoMos  lignipeida  (AiH.W.) 

Yanalsa  G-«Itmn  (A.H.W.) 

Hengialidcz, 

'<        vrttee 

Hepialoa  hnmnli  (A.8.) 

**       polychloMM  (A.H.W.) 

*«         aylyinai  (A.S.) 

"        lo  (A.S.) 

<^         Inpnlinna 

■^       AtalanU 

«<        heetna(A.8.) 

SstyrBda;. 

JProcndioi* 

Satyrna  Egeria 

<*       tfegera 

ZyganUdcB, 

<•       Janira 

Zygsna  filipendnle 

'*       Tithonna 

**        Inninera  (A.H.W.) 

*«        Hyperanfhna 

LUhomda* 

ChortoUoa  Pamphilna 

Nndaria  mnndana  (A.S.) 

XyoflBitiefiB 

Lithoaia  eomplannla  (A.S.) 

Theela  qnerena 

ChdonidcB, 

Ohelonia  Cairn 

Lyema  Alexia 

Arotia  Inbridpedft 

*'       argioliM  (A^.W.) 

ZZ^^eritias. 

LiparidcB, 

SyiiekthnaalvaolilB 

Liparia  anxiflna 

ThanaoaTagea 

(•      aaiioia 

Heaperia  aylvaiMU' 

Orgyia  pndihnnda  (A.8J 

<•        tinea  (A«aW.) 

«(      aniiqaa 
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Bombycidoe, 

Tiichiuim  eratoegi  (A.8.) 
Bombyx  qaerons 
OdoneftU  poUtorift 
LtaioeampA  qoeidfolU  (A.8.) 

GE0MBTHJ5. 
UrajpterygidcB, 

Ooraptoryx  sambuoftU 
Snnomidci, 

Bamia  onUsgaU 
MetrafiAmpA  margariUta 
Parioallia  syringaria 
Belenia  illaitraria  (A.8.) 
Odontopeia  bidentaU  (A.8.-) 
AmphidatifdaB. 

PhigalU  pUoBaria  (A.8.) 
NysaU  hiapidaria  (A.8.) 
Birton  hirtaiia  (A.S.) 
Amphidaayi  beiulaiia 
Boarmidae. 

Boarmia  repa&data 

rhomboidarla 
aUetaiia 
Qeomeiridee, 

lodis  laotMzU 
Xjpikyrida, 

EpbyiA  pimetaria 
AddaUdd, 

Aatliana  lateata 
eandidata 
lylTata 
AeidaliaiciitiilaU 
biaeUto 
inoanaria 
remutata 
avenata 
emarginata 
*  Timandra  amatazia 

Cabcrida, 

Cabeza  piuariA 
"      exan 
JliaearidcB, 

lUcaria  litnrata 

Halia  Wayad* 

JFidorUdce. 

Sirenia  ollkthraia 
^donia  piniaria 


II 


It 
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II 


II 


II 


II 


II 


II 


II 


II 


II 


II 


II 


II 


ZerenidoB, 

Abraxas  groaralariata 

Lomaspilis  margixiata 
ffyhemidte, 

Hyboniia  nipieapraria 
**       defoliant 

LarenHdcB, 

Cbelmatobia  bmmata 
Oporabia  dilatata 
Larentia  didymata 

*<        pectinitaria 
TCiwnml^Ma  alcheiiullata 
albolaU 
deeolorata 
Enpitheeia  castigata 
lariciata 
▼olgata 
exigoats 
Ypnpetes  elatata 
Helanthia  ooeUata 
Melanippe  trUtaU  (A.8.) 
biriviata 
montanata 
flaotoata 
Antielea  nibidata 
Coremia  ferragata 
Camptogntmnia  bilineaU 
Bcotoaia  dabitata 
**       TetnUta 
"        certaU 
Cidaria  corylata 
nusata 
raiAimata 
ftd?ata 
pyzaUaU 
SubdUda. 

» 

Enbolia  manrararia 

AxiaitU  plagUta 

Cheaias  Bpartiata  (J.  8.  MaatennaD) 

DBEPANX7LIPA. 
Platyptaiyx  faleula 

FSBUDO-BOMBTCES. 

Dicranufidm. 

Difin,nara  forenla  {A.S.)' 


II 


II 


II 


II 
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J^f^ridce 

PIlMMdtB. 

HofUiote 

IfiMkmhim. 

gamma 

Hotodflote  eMnUn  (A.8.) 

QonoptorKZoB. 

'^     ,.  dkt<M(A.8.) 

OoBoptaia  UbaMx 

DUolia  eandeocephalA 

£be2«Ku2ScB. 

NOCTU^. 

Enelidla  i^jphioa 

Nuctuo-BonbfBida, 

DELTOmjB. 

JSTsgwfndbs. 

BiTopliiU  fflflA  (A.S.) 

Hypana  proboaddaUa 

AanayeoMto. 

HersMmudcB. 

AiTonyoU  tiidani  (AJS,) 

Hanninla  tanlpanaalia 

'*         pd  (A.B.) 

••         iiMgBO^phali  (A.8.) 

AYENTIIDA. 

^         alni  (A.8.) 

Avontia  flaxnla 

M         nmidt  (A.8.) 

^irnmaiffar 

FfSALIBBS. 

GorigfBft  flATafo  (A.8.) 

Eimy<3wid<B. 

Azjlift  potziB  (A«S.} 

Fyranata  pnipunlU 

XjlophuUlilhoxylM  {LA.) 

Harlnila  eftipiialSfl 

^         polyodon 

.fl!^«finocamj»KicB. 

IfmnMfln  bnnicaB 

Catadyita  lamnalla 

Apamea  buQiUM 

Paiaponyz  itrattotalia 

•«       ooalM 

Hydroeampa  nymplisalii 

XiMia  tbigiliB 

"          atagnaUs 

*'      arenon 

Botyda, 

Botya  vrtteaUa 

QnmBMi^'trfliiMa  (▲•8.) 

Ebnlaa  aamlmaalia 

4M  vwWvCKv* 

PUmaa  f orfiealia 

Agio^  ezdimatiolkli 

8eop«ila  IntaaUa 

Tmluena  ponnba 

"      oUTalia 

(VOc^Kite. 

«      pranaUa 

T«Bioeampa  gotiiiea 

x» 

•«         InstoUlis  (A.S.) 

FLIOATJS. 

««         lUUlii  (A.8.) 

Beopamioi, 

i  iiiilintlflli  TlM*^r^ 

8copaxia  ambigaalia 

Bttt^jylfgp., 

PoHa  ehi  (A.8.) 

OBAMBI. 

*"    flftTidnaU  (A.8.) 

CrambidiB. 

PblogophorA  Bietioiilofa 

Orambiu  pratallna 

EvplnU  Inoipacs  (A.B.) 

'*        paaonallna 

Jyitntcia. 

*"        parlallQB 

CoeoUim  vmlmtica  (A.8.) 

M        eoLnalliis 

BeKoCUAs. 

*«        hortuaUua 

Haliodos  arimti 

TOBTBICKtI. 

Phdamoidx. 

OymhidiiB. 

BnphM  aothm  (A^.W.) 

Haliaa  praainana 
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Tortiiz  roMiiA 

**           iappalla 

««           aUionaUa 
Nanopiuin  Swunmanlaiamallm 

Adala  DagaeraUs 

«•     TiridallA 

M                 1l«M>n»Avmlfti«* 

Jf^Qponoaiaiitiaw* 

J'^nauddai. 

CMeekiidm. 

^ynotbaaft 

Depraaiaria  applanaUa 

4»Zoiiolid(tB. 

Phibalpeefa  qnafoalla 

^ardU  tei^biMtttiA 

(SoejAarida: 

'^"^    paaadoaprataDa 

M          vUMBft 

Eadxoab  fanaatralla 

A^V^M^2'*^^'«^'4'^  • 

Okfpfdpierygidm. 

aijpliiptaiTX  PlMllMdalla' 

Sekphlla  mbjMtaiur 

AmfreMida. 

liyliridaiui 

Argyraithia  aitfiiaaft 

GrapkdUkidiB, 

GrpeOtriidei. 

Qraoilaiia  SwadaraDa 

OnpholithA  ounpoiaiua 

Onix  Awffii^MJi* 

Fhleodai  teinqiMtnaui 

Odieophondm. 

CoMyx  ifarahUiiift  ^ 

Cdlaophan  ntgrioalla 

ElaehiaHdiB, 

Sndopin  nebtitana 

ChxyaoelTita  flaTiei^ilalla 

Pyiodaa  Bhaaduna 

Oatoptiia  vUbatatta 

TiaehariA  emy^Ua^ 

LiAoodlUiidm* 

Xylopoda  FfcMriana 

LitlioooUatia  CramaraUa 

Cbieily2«£8. 

* 

Lobaiia  faUqnana 

FTIBOPHOBIMA. 

*"      aarriUana 

PlaropluHnia  trigonodaatjhia 

**          panladaatylna 

TINKA. 

▲liUOITINA. 

^ih^iSQIi: 

▲Waiapolodaoljk 
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BOTANICAL    NOTICES, 


NiABLT  an  OUT  known  plants  Imve  been  "called  oyer**  daring 
the  past  year.  A  date  has  been  kept  of  the  first  time  each 
flower  was  fonnd  in  ))loB8om,  Ji^nt  it  will  be  seen  that  a  flower 
may  often  have  been  ont  some  days  before  it  was  fonnd,  th^ 
more  so  when  the  nnm)b«r  of  ob^rvero  was  limited.  It  is  hoped 
that  many  others,  whether  members  of  the  Society  or  not,  will 
help  ns  next  year.  The  Marlborongh  Natnral  History  l^ociety 
have  already  kept  a  calendar  of  plants  for  three  years,  and  oonld 
we  do  the  same,  in  a  systematic  manner,  an  int^reeting  com* 
parison  might  be  made  between  the  dates  of  flowering  o^  War* 
wickshire  imd  Wiltshire.  We  borrow  from  the  experience  of 
that  Sociefy  some  mnts  for  the  guidance  gf  onr  own  observers. 

(1.)  S^Qkte  carefiilly  whether  the  flower  19  only  jnst  oixt^  or 
may  have  been  ont  some  time.  If  the  hitter,  say — "by 
Kdnmary  23pd." 

(2.)  State  where  the  plant  grew  as  deaily  aa  you  can,  in 
order  that^  if  possible,  the  same  plant  may  be  obseryed 
in  fiilcire  years* 

(8.)  Some  well-known  cnltiyated  plants  may  &irly  be  ob- 
s^r^od;  partici^larly,  s^y,  weU-known  trees,  easily  iden- 
tified. Of  treeS;  give  three  dates — when  in  leaf,  when 
in 'flower,  when  leafless. 

(4.)  Any  pecnliaritieB  in  the  weather  likely  to  retard  or 
Advance  'the  flowering,  shonld  be  noted. 

(5.)  A  list  of  plants  in  flower  on  October  1st,  Noyember  1st, 
and  December  1st. 

(6.)  A  list  of  plants  is  desired  which  grow  on  the  New  Bed 
Sandstone,  say  as  &r  from  Bngby  as  the  Chapel  Wood, 
King's  Newnham,  and  in  that  direction. — See  G^logical 
Ifap.    (Glass  A.) 

(7.)  Also  of  plants  which  grow  on  railway  banhsi,  canal  banks, 
or  in  disnsed  pits,  and  may,  therefore,  possibly,  haye 
been  imported.      (Glass  B.) 


4A 

(8.)    Also  of  plants  wliich    grow  on  the    aDaTial    soil  on  the 

Imnks  of  the  river.     (Class  C.) 
(9.)     In  order  to  enable  ns  to  jndge  what  plants  are  pecnliar 

to    each    of   these   classeSy    it   would    be    well    to    notify 

what  plants  are  found  elsewhere.' 

!^r    oonvenience,  it  may  be  well   to  divide   the  country 
generally  into— 

»  

Class  D.,      Bilton   and   Wolston    I^trict,  lying   between 

the  Lawford  and   Ihmchnrch  roads; 
Class  E.y      Barby,  between  Dnnchnirch  and  Upper   Hill- 

morton  roads; 
Cflaas  F.,      Hilhnorton,   between    Upper    HiUmorton    and 

Clifton  Boads; 
Class  G.,      Coton    and    Inlbonme,    between    the    Clifton 

and  Coton  Boads  f 
CSass  H.,     Newbold,  from  Dnnchnrch  to  Coton  roads. 


The  following  plants,  new  to  the  district,  have  been 
added  this  year  (the  numbers  refer  to  Bentham,  1865)  ;  sev- 
eral escaped  plants^  having  been  found  for  soxne  years,  are 
here  first  rcorded. 

XX     1.     Qeramum  Striatum^  oiitorftUaod  ia  %  tpbauij  Hjnat   Bnghj   Wl;    P. 
Mahosy. 

XXIV.  8.     JH/cUum  hifiridumf  ocean  tnqjiBnXtj,  natorfliied,  ne^r  Ba^ ;  H. 
C.  BMder. 

XXV.  11.     Poterium   1.   SanffMsorba   fimmoatumj,  Birmmgham    nalwBj    bank  \ 
B.;   Ber.  A.  Bloxam. 

XXVli.     S.     T^jpUs  1.    (iVfutd),  Fnaktoa  Wood;   H.  C.  B^dfr. 

XXXn.     12.     Carum  2.  Carui,    (B.)    iootpath  to   Lawford,   and    raUway  bank 

at  Brandon  ; '  by  H.  C.  Beader. 
XL.     II.     Amthemis  2.  ArrefuU  (H.)f  field  near  Newbold;   H.  G.  Beadei: 

2T.     Centaurea  BcaJbioaa  (G.),  near  Newton;    H.  C.  Beader.. 
LIV.     Lyckan  Ifarbatum  (Tea  plant),  Bilton;    F.  E.  Eitebener. 
LV.     7.     Nepeta  2.  Oataria  (O.),  Catthorpe ;   H.  0.  Beades. 
11.     Marrubium  1.   VtUgare  (D.),  field  on   Lawford  road. 
LXVL     1^     JSujphorbia    Oyipansdat,   near  Blae   Boar;    E.  P.   Ennbley ;    H.  C. 

Beader. 
LXXVn.     5.     Potamogeton  2.   heieropkyUm ;    pond  in   Frankton  Wood ;   H.  0. 

LXXXTT.     2.      CfaXmthua  1.  mvalitf  eieaped  nev  Bilton;   H.  G.  Beader. 

8.     Leveqjum  1.   anHvum^  escaped  near  Little  Lawford  Hall;  E.  P. 
Ennbley. 
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hXSXTf.     JUKw    Jiiuioffom,   Mo^ed    in    f^aney  bmt    Bogby  Mill;    H.    O. 

Beader. 
Aiiwff  jMbateff,  MeKped  netr  Biltom ;    £.  P.  Knabky. 
UUULV.     1.     JiMMM  OMtpfVfMit  (B.),  iiMT  Bogliy  ooil  whMf ;   H.  0.  BMd«. 
9.      Cores  12.  patueuUOa,  Hnngerilild ;   F.  E.  Kitohanar. 
9l      (7amr   48  ptmdo  emptnu,   pond    near    Fnakton    wood;    H.  C» 
Beador. 
laXJUCVi.     9^     MSium  L  ^ktrnty  Hnngerfleld;   H.  0.  Beftder. 

86.     OtUabrota  1.  aquatieoj  pond  hmt  BUton ;   F.  B.  Sitoliraor. 
I«XXXIX.    1.    Epa$etttm  1.   TdemaUia  (B.) ;  pit  ii«ar  Lawford  Boad ;    Ber.    A^ 

piffiynp.  mad.  F.  E.  Kitehaar. 
XC.     7.     JyiffMfla  acybfflhwi  (a^gpiiZaiv) ;   xMOfwed;   Ber.  T.  N.  HatohiBion^. 


BBGISTEE    QP    PLANTS    FOB    1867. 


FbTnm .  Jii]io90fh 


Ik  ibis  LiBt  it  mi^st  1)6  remembeied  tliat  the  School  was  away 
firom  Ragbj  between  April  23rd  and  Maj  dth,  and  during  the 
montiba  of  Angust  and   S^tember. 

The  following  dates  have  been  recorded  by  F.  E. 
KrrcHEKiB,  H.  0.  Eeadsb,  F.  B.  Smith,  and  E.  P.  Kntiblst, 
and  others. 

Forma  of*  Notices  can  be  obtained  from  the  President, 
to  whom  th^  shpnld  be  sent,  or  tp  H.  G,  B^ADK^ 

Flavor 

BiicBu  ....;;..::..:.  JaiMi2t]i 

DaUwn.. June  nth 

Fnmaxia 

OffldnaUa ICaylSth 

Yiilgaris ICaylSth 

IfMtartinm 

Offloinale Kky  1ft 

Falnttre  Jiily26th 

Amphibiiun July  Itt 

▲nUs 

ThftliuiA  April  10th 

Caidunine 

Aman lCay28rd 

PnteniU .....:  April  18th 

Tnlgvif lUy28rd  Hinata ICar.  86th 

Nvphar  Sisymbriniii 

Lvtaa Jime20th  Ofldnalo •'•••.  HaylSih 


NemanMa April  18th 


Aqtoatilis  May  18th 

HadanM0iu .by  June  lAth 

Flammnla June  17th 

Flearia Feb.  2l8t 

Seeleratns May20th 

Aeris May  nth 

Bnlboma   May  16th 

Arfenda May24th 

Cdtha 

Pdwtris April  6th 


Attain 

OadaaUt ApiflttBd 

AuBpeildB   lUylSth 

SlMpiMram. ./...;...  Umj%m 

IbyaOlh 

DimU 

YeiBA.....* FeKUih 

TmnTiHi ' '  *  * 

NadiMKnUs  ....: AprilSiai 

G«p«dla 

Bvm-pu^oiis bj  Fob.  16th 

Ltpidinm 

Ounpoitra bj  JumSOUi 

9«ieblMm 

Coionopiis  JnljlOUi 

rid* 

pdofftt* F«b.S8id 

dirte April  loth 

Cuinft April  1801 

Trioolnv  fw.  ft. lUyUth 

PolygmlA 

Ynlguli  May  16th 

Lydmii  > 

YMpotiiw   ICtylSlh 

Diana  ...•• bj  Juno  Sri 

eithAgo JimeSMi 

not-raeoli ]b7i4th 

Bagliia 

Fro«iimb«u.«.«« lUySTth 

ArmiriA 

SeipylllfollA XayMth 

TristtTia April  94^1 

Genatiiiiii 

VnlgBtoiiiy  Yti*,  a.  ft.  •  •  Feb.  lOlh 

Ptdlu^ 

'       ICadia  Jaii.S8th 

UUgiiioM..... IUy98id 

(STttmiiiM JuM  Sfd 

HoloitM  April27th 

Spefgola 

Arrtuia    • JvnalSth 

Kontia 

Fontana  •  April  9th 

ujpariooin 

Parforatum J«]yS6th 

Qqadrangaliin  Jua6th 
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F^I«hrao J]i]y6Ch 

XifanuB 

Oathartjeiim bj  JolylTlh 

BotnndlfoUa by  Jvlylilh 

8ylTefti^....;..i^...  Jatfa89th 

Tflia  '      ' 

/nt^medui (L.G J    ••••  JvvoSfi 

Oannivm 

Phmtm , HaySOth 

PratanM •••- JimalSth 

BobartUnvm  ....'....;  May  llth 

Lveidnm  •••• ICay  16th 

XoUa Kay  16th 

DiaMotaLBiJ.  •......•.•  foMl^ 

Biodivm 

Gleiitariiim  JvnaSth 

OxaHa 

AottoaaUa ^i^9lh 

Aoar 

Oampeatre May  16th 

JtmutbhpUaamu AprillSth 

max 

Xmopniia •••••••  Jaa.S8th 

Sarothamnva 

Booparina Jmialtl 

Lupnlina •  Maylal 

Mainotitf 

Oilleiiialia JnlySTth 

TriloUiiia 

PntMiM  May  16th 

Bapena Jnnalaft 

ProeuBbeiia,  L.C Jima  ISth 

Minna,  L.0 MaTSifh 

Striatum  Jnna  Mh 

Fzagifamm  Jnna  8th 

Lotna 

Condenlatna by  Jnne  16th 

Onithopna 

Parpnaillna  Jmie  S9tt| 

l^da 

Hizrata MaySOth 

Craooa  May  16th 

Sepinm by  Jnna  9th 

SattTa May  16th 

Lalhjtva 

JnaaSOIh 


47 


Commwnia,  w.  ipinott  April  9lh 
April  18th 

Ulmaria,.,. Jii2ie29tli 

Otom 

UriNwim Kay  15th 

Bahu 

Umam HqrSTIh 

JiiiM6th 

TMoa lCa720th 

ButMftiUa 

AprillOth 

by  JidyStth 

TormantilU ]Uyl5th 

ABMrina HqrSTth 

AluhwnflU  ^ 

YtdgarU*  ......; lUySSrd 

Arranni April  9th 

SaagidiQilM 

Offieiiialli by  JuiyStii 

Polniim 

Saagniiotba  • « . « •  JvaeGth 

Agritaonis 

Xapatoria., by  July  87th 

Bom 

CndBft  ...« ItsySTih 

AzTviiBiB ..•••  Jmw  Kth 

P}» 

iCftfau Hqrnth 

Ozyaeaathft Hay  Itth 

B|QoUiim 

Hirmtiim ••.••  Jiily26th 

itontaiuim^ Jimt  ISih 

Ljthnim 

Sdkaria  Jti]y26th 

Mcani 

Acre  •• June  6th 

BibM 

Onmularia AfirillOth 

BabrODH ApxUlSth 

Kigram  •• Jum  8th 

Onimlon May  16th 

friaaetjUtov ClUy^iOth 


flawlmila 

Buopiba •  Xay.aiih 

HelioMiadiiitt 

^odiflonim  ' • . . .  •  July  86th 

SiaoB 

Amomiim  • • July  27th 

^gopodiiim 

Podagria JwobUL 

(Enaaiha 

natnloaa Jolylal 

(Ethttia 

Cynapinm Jium  12th 

BUanapiatcnala July  10th 

Paatfaaea 

Sattfa  •'•..•.. .ii  July  87th 

jtacaolioQDft 

Bphoadyliiim^ Jiutolst 

Saandiz 

Paetaa ICaylSth 

Flaxaoram  Ubj2^ 

GhcBrophyllom 

Temnlvm • •  Jima  Igt 

SyWaatia HayUlh 

Anthriaeva   • .by  June  8th 

Oanaalia 

Anthritona by  Oat  20th 

Baneaa 

Oarota  Jiily27th 

Ckmiam 

KaffwlalniB  ••••••••••  Jua  20th 

Camm 

Oanii  • •••  JnnaSih 

Hadara 

Haliz  ..; by  Got.  20lh 

Oomna 

Sangninaa • Jana  8lh 

SambfURia 

Nigra ]Cay2dUi 

Lonioaia 

f'arielymaniim  June  4(h 

Oalinm 

Omeiato  • AprillOtli^ 

Varum'  •••«•  ^.^  ••••'.  •  Juna  2dth 

Sazatila Jane  4th 

Mbllngb. /.•'•• Juna  29th' 

A^arina  ... ... ... .. . •  •  ICay  27th' 
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Asperalft 

Odonte Ila728id 

Shenrdia 

ArreniiB   ICajlit 

YalMiukA 

Dioiea lUySSid 

Oftdnalia..... Jiily4fh 

YalariAiMlla 

Olitodft:.*.**r»<r* MiiyMid 

ScaUoM 

Sooda .,.Jbj  OotaOHi 

Tiufilago 

Fwrftwa ^^•*,,....  Feb.  10th 

ChiTnntlMSiiim 

Leneanthemiim  •••.••  June  6th 

Segetoin  t^tt^ «.*•  June  12th 

Inodonim Jnae  12th 

UetiiMziA 

,     Camomille ••  July  4th 

Cotolft  .  • June  29th 

Afthflleii  ... 

MUlefoUam Jane  17th 

QnMhiUiifll 

Oerminlinnjp  *•«##«•••  Jvlj4th 

Seneeio 

Aqnatlinis JnlySIth 

JeeobM Ji4ja7th 

43erdiiiu 

Nnteae  ....^.^....^^^...^iJime  5th 
Pelnitrii  .; June  17th 

Oevtevee      

Nign Jnlyli^ 

Ojaaui  •^•,.«...^««9y  ^ii]yl4!th 
TngopogoA 

Pntflue  ••««••••»,,,  .Jme  111 
Leontodon 

Hii^iui .«.••«..  Jnaelet 

Hypooharie 

Bedieele *.*•>...  Jnae  16th 

Sonehiu 

Arreneie  .«•#»• Jiily26th 

OlerMevfi ^ June  12th 

J 

Tanziotim 

DensLeopit,,.,,,.,.,  Jan. 28th 
feampennla     .   . 

fatala   ...•. ....JnlydOth 


Frinrale 

Yttlgeiia,  w.  a  (Ftim- 
roee) Mar.  6tl| 

yii]garia,Yar.e(GoiraIip)  Hay  lltii 
Lyifanaehia 

Nemomm I[ay29tli 

ArfenaiB   • ••••••  Jinie29tb 

Hex 

AqnilolfaiB UajnA 

FtKdBOM 

ExoeUor April^ 

Ligiutram 

Tolgare Ja]j4ih 

Tinea 

Minor ipiUlOtli 

llenyanthei 

TriloUaia June  8th 

ConTolfnlna 

▲rrenaia    Jaly26th 

Sepiom by  Aug.  6th 

KyoMtis 

Palnatifi,     Tar.     e«Qa- 

piton June  Sad 

▲rrenria   «....  XayUth 

CoUina April  Sdlh 

Terseolor M^yUth 

Lyoopsia 

Arfenda  ,.»••, Jvnelst 

Selaavm 

Dnloamara MayS9th 

Idnaito 

Vnlgaria,... ^....  Jnlydth 

SoEOphalaria 

Nodoia  .;...; June  15tk 

Serpymfolia.,.,.,,...  >Iay6th 

Offieinalia June  8th 

AnegiOllfl Jnne  12th 

Beeeabnnga May  24th 

Cham<edry8 ,.  May  11th 

HedersBfdia Jan.  28th 

Agiestia, »  Feb.  7th' 

"      Tar.polita    ..  .^rillSth 

Boxbanmii    May28rd 

Arvensia May  29th 

Shinanthne 

CriiU-OaUi June  6th' 
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Pmtense    Jure  8th 

CaUmitttha 

Clioopodiiim July  26tli 

NepeU 

Olecfaoma •  April  9th 

PmieUa 

Yolgarifl July  8th 

SeaieOaria 

GalexieiilAtft June  8lh 

SUefays 

Betoniea Jiilyt4th 

SylvaticA  Jane  12th 

Galeopaia 

Tetnhit Jima  29th 

BaOola 

Migim July  14th 

Tiamhim 

Parpuream'* • . .  Jan.  28th 

Albam    •••.... April  2nd 

Ifaeolatiiin    • .  •  June  8th 

GiOMbdoiof Kay  15th 

AJQffE 

Bsptaaa ICaylSth 

Plaatago 

Media Jnnelat 

I^neeoUU: April  22nd 

Sehlennthve 

Annans •  Jane  17th 

Chenopoditun 

AUmm hy  Jnly7th 

Atriplez 

Patnla,  Tar,  a Jane  29th 

Bnmex 

AeeioMi lUy  11th 

AoetoaeOa Jane  6th 

Folygoooni 

Aricnlaie Ja]y4th 

ConTolrolaa Jnly  4th 

penUaii^ July  4th 

Daphne 

LaoxeoU April  4th 

Bapborhia 

Helioaeopia Jane  9th 

Herearialia 

Ferennii   April  10th 

Camtriebe 

Aqaatiea May27th 


Urtica 

Urena. Jane  let 

Dioioa  Jane  8rd 

Ulmaa 

Montana Mar.  8rd 

Cavpestria Mar.  lOt^ 

Alnas 

Glatinosa Mar.  14th 

Corylaa 

Ajrellaaa    Feb.  14th 

Pagaa 

SylTatica May  15th 

Qaeroaa 

Bobor,  a,  pedoneolata  May  llfh 
Salix 

Alba  ., April  lOth 

Yiminalia April  10th 

Caprea  (nearly  oat) ....  Feb.  14th 
Popalaa 

KiRra April  10th 

Texas 

Baeeaia April  Isl 

Sparganiom 

Bamosom  .....•.•..••  Jaly  8th 
Aram 

Maealatam •  May  11th 

Potamogeton 

Natans  Jane  10th 

Crispos ]|(ay24th 

Sagittaria 

Saglttifolia  Jane  8th 

Alisma 

Pkntago Jaly27th 

Listera 

Orata May  24th 

Neettia 

NidasAfU   May29th 

Orchis 

Morio May  nth 

Mascola May  24th 

Maeolata Jane  1»% 

Latifolia  May  28rd 

Habeoaria 

BUoUa f Jane  17th 

Tamaa 

Oommanis  Jane  17th 

Scilla 

Natana  (nearl\ )     Mar.  27th 


Janeiit 

CommanU,  oonglAmera- 
toB June  nth 

Lnciils 

Camp«strii  April  lOlh 

Seirpot 

SylTBticni JCnly  Uth 

Cares 

Valpinft M%y24lth 

▲eaU Ma7  2Srd 

Praoox UmfUih 

Sylratiea May  24th 

PaladoM,  yar.  riparia. .  May  28rd 

Anthozanthum 

Odoratnm.. ..........  May  11th 

VbHeum 

PntaAte Jane  16th 

Alopeenma 

PratenaU May  11th 

Qanionlatiu May  27th 

Aixa 

CiBipitoia  (nearly)  ....  June  Srd 

ATtna 

Fatna 

Pratenaia,  var.pnbeseeni  June  lit 
Slcreaeens    Jane  7th 

Arrhenathemm 

ATenaeenm Jnne  17th 
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Hdlcna 

Lanatna June  ISth 

Hordena 

Mnrinnm Jime  7th 

liollnm 

Persnne... ••...«  Jnne  6th 

Bromoa 

Asper June  IMh 

fiierilia Jane  lit 

ArTenaia,(    •• June  Ul 

DaetyUa 

Olomermta Jane  Ifli 

CyaoBoraa 

CriatainB  ...^ Jua  7th 

Briaa 

Media Jane  6lh 

Pom 

Annoa hy  Jane  12th 

TriTiaUa Jane  12th 

Eqniaetam 

Arrenae May  24th 

Paloatie May24lh 

Limoaan • May  24th 

Polypodiom 

Tnlgare April  8nd 

Seolopendriom 

Yolgare April  lOlh 


Planta  once  recorded  on  reliable  authority,  bat  xiot  ziow  to  be 

found : — 
HtfoturuB  mimmiu.    Found  ainee  1860  near  BrownaoTer  Mill  (vieS  afecwn,  F.E.K.). 
Arenaria  temUfoliar^rvrel  Pit ;  Lower  Hillmorton  Bead,  1887     Ber.  A.  Blozanu 
Sadiola  mSlegrana;   "Aboat  a  mile  8.  of  Bogby,  on  aide  of  Barby  Boao,  oppo- 

aite  Mr.  Bichardton'a  farm,"  1831 ;  Baxter,  in  BrUith  PhiOBnogmnou9  BoUni$. 
Genista  Anglica;   "Barby  Boad,  oppoaite  Mr.  Bogera'  farm,"  1887;   Baxter. 
ftpUa  P^n^ula\    "Hillaiorton  Street,  oppoaite  VhugK,"  1831;    Baxter;   not    theie 

now,  1867,  F.E.E.,  bnt  fcand  at  Frankton,  1867,  H.CJiJEt. 
ffydrocotyle  vulgaris;    (mdi  siecum,  F.E.E.)  taken  aince  1850;  no  locality  marked. 
SoUdago  virgaurea;    "In   a  lane  on  the  Ieft*hand  aide  leading  from  the  aTenne, 

near  the  Blue  Boar,  towarda  Long  Lawfofd ;"  Bot.  A.  Bloxam ;  not  fovnd 

1867,  F.E.K.). 
Xocfuco  viroaa;   "Boad  between  Donehnreh  and  WiUonghby,"  A'B.,  and  "Boa4 

between  Dnnoharch  and  Sontham,"  W.  W.  Baynea. 
Inula  puHcaria;   near  Hillmorton;   Ber.   A.  Bloxam. 
Cuacuta  £pUhi/mum;   Lower  Hillmorton  Boad. 
Vaednium  MyrtiUua;   near  Bogby,  1832;    W.  W.  Baynea. 
Verbena  officxnaUt;   abont  Bogby;   Baxter*a  British  PhoBnogamaus  Bdanjf* 


RiX-- 
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VMbMM  aeauKi;   "Further   dd«   of   Old   Canal,  near    Brownwrer  Mill,"  H.  T. 

Sab;   V.  «.,  F.E.K. 
VMadaria  wigaria;   "Old  Canal,  near  Mr.  Walker'g  honse;"   Baxter,  and    also 

Ber.  A.  Blozam. 
Zamdekdlia  pahtttris;   "In  a  pond  in  a  field  at  the   end  of   the    first  lane  on 

the  righl  hand  aide  of  the  Upper   Hillmorton   Boad    going    from    Bnghj, 

hie*r  OleaTer^B  garden,"  1881;   Baxter. 
Cartz  puUeariM;    "In  aome  marahy  ground  near  Bogby,"    1817;    Pnrton's    Mtd- 

land  Flora* 
DigUalig  purpurea;  "Plentiful  near  Bngby^"  Pnrton,  1817;   very  rare  now,  though 

■till  found,  1867,  F.E.K. 
At^^idimm  Oreopteria;  Dnnamore  Heath ;   Doody  in  Ray's  Synopsia  Meihodica^  1724. 

Plants  reoently  found,  wliicli  have  disappeared: — 

CarUmdnim  aaHoiim;   HiUmorton  Ballast  Pits,  and   Lawford    Boad    (1866),    gone 

from  hoth  loealities,  1867;   ELCJiJL 
Eekittn  vulgare;   Trent  Yalley  railway  bank,  down  side,    abont    150    yards    past 

the  Newbold  limekilns  (1866),  not  there  now,  1867;    H.C.L.B. 
JRryswMMn  eketranthoidea ;   field  on  Xiawford  Boad,  about  hall  a  mile  from  Bugby 

on  left-hand  aide  to  Lawford  (1866),  not  there  now,  1867;   H.C.L.B. 
raiiupi  arveaae;   field  at  baek  of  the  house  of  Mr.  Fumess  (1866),  the  enolosura 

has  been  dug  and  the  plant  disappeared,  1867:    H.C.L.B. 

Aliens  of  which  ^rly  notices   are   recorded: — 

Btaima  vulgaria;   "Back  of  Bilton  Orange,  and  banks  of  Avon,  near  Holbrook,** 

Baxter,  1881;    stiU  them,  1867,  F.E.K. 
ffngaria  datior;    Coton  Woods;   "Mr.  Nelson,  gardener,  said  he  had  got  it  for 

the  gardena  there,  where  it  had  grown  beyond   the   memory    of   man," — 

Baxter.     Is  it  stiU  there?     It  is  also   naturalised    on    the    bank   at    the 

baUaat  pits.  Lower  Hillmorton  Boad,  1866  and  1867  ;   H.C.L.B. 
A^poiHirJia  ofidnaUa;   "  li^atuialised  In  a  hedge  at  the  corner  of  a  field  that  was 

formedy  a  garden,  quarter  of  a  mile  from  Bugby  on  the  road  to  Barby,** 

July  10,  1881,  Baxter. 
AnHrrhimtm  wiajua;   "  On   an   old   wall  at  bottoin  of  gardens  of  Lawford  Hall,** 

1881,  Baxter;   extant,  1867,  F.E.E. 
linaria   Cfymidana;   "Bilton  Hall,"  1881,  Baxter;    extant  1867,  F.E  E. 

CORRIGENDA,    1867-1868. 

Plants,   erroneously  recorded,   which  may  be   removed  from  the 
Iiist  until  more  reliable  evidence  be  found: — 

TroOiua  Europoeua,  Salvia  verhtnaca, 

Cardamme  impcUiena;  "Barby  Boad;**        dtdeopaia  Ladanum. 

no  name.  Folygonatum    (multi/lorum). 

tinum  pereane,  Xquiaettan  hyemaJbe, 

Plants  to  be  enclosed  in  brackets,  as    only    obtainable    ontside 
thd  fonr  miles  : — 

Baaioida  (Ewropoea).  ChcerophyUum  (anthriacva). 

Plants  which  may  be  written  in  italics,   as  only  escaped  from 
gardens : — 

Aquilsgia  vulgaria.  Boaa  pimpineiUifolia. 
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ORNITHOLOGICAL    NOTICES. 


Tbe  follovring  list  has  been  some  years  in  preparation  by  H^ 
C.  L.  Reader.  All  the  birds  in  it  have  been  observed  by 
him  in  the  neighbourhood  of  Bngby  (1863-67).  Notices  of 
dat^s  in  1867  have  been  contributed  by  J.  S.  Mastbrman,  F. 
G.  Selous^  E.  Field,-  W.  Field,  F.  S.  Owatkin,  N.  Mast^bmak^ 
W.  Stunt,  F.  Adam,  J.  M.  Lester. 

It  is  hoped  that  next  year  many  more;  whether  belong-' 
ing  to  the  Society  or  not,  will  join  in  making  this  list  com- 
plete. Forms  can  be  obtained  from  the  President,  to  whom, 
or  to  F.  C.  Selous,  all  notices  should  be  given.  In  general 
the  dates  given  below  ore  those  of  earliest  egg  observed  in 
1867. 


I.  Baptores. 

(1)      FALCOmDM, 
Falco  TVnnuneuliM— Keitrel ;    Msy  16;    F.S.a. 
„     (EaaUm  -Merlin  ;    Prinoethorpe,  May  27. 
AedpUer  iTtutw—BpArrowhawk  ;    May  27. 

(2.)      8TBIG£DiB. 
Strias  Flammea^BBm  Owl. 

II.  Insessores. 

(1.)      LANIADiB. 
Lanius  CoCurio  — Bed*backed  Shrike. 

(2.)      SYLVIAD^. 
Aeeertier  modti7art»— Hedge  Sparrow  ;    April  16  ;   J.MJi. 
Eryihrata  J^u&ecuZa—RobiB  ;   May  ;   N.M. 
PhcBnicura  ButictUa  — Redstart. 
Saxkoia  afnatafiA  (i7ecA«(«^)— Wheat-ear ;   F.G.S. 

"        i7u^^m -Whinohat ;   May  26;   N.M. 
SaUcaria  Loeustella^OnMhoypet  Warbler. 

"         PhroffmitM -Bedgp  Warbler;    May  SlT";   W.S.^ 

**         Arundinaeea-Bbed.  Warbler;   F.C.S. 
Philomela  /^a;i£a  — Nightihgale^ 
Curruca   atricapUla^BhiokeKp  ;    May  22f ;    W.S. 

"         ctn^rea-Whitethroat;    May  16;   F.S.G. 

"         mjlvieUa—laiwn  Whitethroat ;   May  25  ;    W.S. 
Syluia  «roc7t»;}<«— Willow  warbler  or  Wren  ;    May  25  ;   W.S. 

**     J9i>poZa/«— Chiff-chaff. 
Segulua  cristatua^Qcld-enuL 
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Fmu  major ^■Oz&j^  Titmoofle ;   June  1st;  W.^.' 

"     c<truleuB^BlvL9  TU ;   Mty  21;    W.S. 

**     ofer -Cole  Ut. 

"    amdaiug  -LaiKe-taUed  Tit— April  18  ;   F.O.B. 
MidaeOIa  TarrtnU-Vwd  Wagtidl ;   lUy  25 ;   W.8. 

"*         Jiava^Y^VLow  WagtaiL 
AntkuB  oHforeua^Tree  Pipit;   Kay  18;   F.A. 

*<      l»rate}Uw~Meadow  Pipit ;    lUy  25  ;    W.S. 

(8.)      TRINGILLADJEr. 
Alaudd  anentii — Skylsric 

"      ar&orea —Woodlark. 
BwAeriMa  JtfSuzna^Banting. 

**  iSb%ieittc&tw— Baed  Banting;   Dfay  Id;   W.S.- 

*'  CVhvtetZa-YaUov-haminer;    May  15  ;   F.S.O. 

FringiUa    Cs/e&ff— Chaffinch  ;   May    15 ;    F.  8.  O. 

**  mon/cifia -Tree  Sparrow;   May  18;   W.S. 

"  dbinc«^»ca— Hooae  Sparrow  ;   May  18  ;   N.M. 

CoeeoikraugtM  CUotm— Oreenftneh  ;   May  21 ;   W.F. 

"    tmZ^orif -Hawfinch  (Welion  ;   F.C.8.) 
OardmdU  eUgana —QiolMLxic\k4 
Cthmahma  lAnota^lADSuAi 
ISfrrhula  w^/aru— BnUflnoh  ;   May  15  ;   W.S. 

(4.)      MtSCICAPADiS. 
Mfuteieapa  pmoZa— Spotted  Flycatcher ;   Jnne   8 ;   N.1I. 

(5.)      CEBTHIADiE. 
OerMi  famOiaria  —Tree  Creeper. 
TroglodifteM  europoeut—Wma;   May  18;   W.d. 
Sitia  ewrqpaa^Nnthatch. 

(6.)      TUEDIDiB. 
Tmxku  micivonM-Miaael  Thmah ;   April  IS;   F.G.S. 
**       jnZom— Fieldfare. 

**       mttficiM -Song   Thmah;   March  28;    E.F; 
**       /{micim— Bedwing. 
"       iferttfa -Blackbird;   April  15;   N.M. 

(7.)      COBVID-fi. 
Corvu9  Ccrone^Ctmon  Crow. 
**      Comix — Hooded  Crow. 
**      IhtgUegus—Book;   March  28;   F.C.S. ;   young  hatched,  April  17; 

j.M.ri* 

*'      JUimc(lu2a -Jackdaw  (yonng,  May  27). 
Pica  Jle2atiofeuca— Magpie ;   April  11;   W.S. 
Qomdus  glandariita^Bj  ;    May  18  ;   W.S. 

(8.)      BTURNIDiE. 
Stwnut  tw^forw— Starling ;    May  17  ;    F.S.O. 

(9.)      HIBUNDINIDJS. 
Binmio  rtuUoa  -Swallow  ;   appean  April    15  ;  J.M.L. ;   egga,  Jane    28  ; 

NJf«;   migrating   September  80,  flying  8.B.7  JJfX.- 
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**         f7}Niria-8«id  Kutin ;   imb  April  tt:   eggi  Hqr  27;   nJl 
PsspmZm  ajNit — Swifl. 

(10)  HALOtONIDjk. 
^leedb  upidb— EmgflBh«r. 

ni.      SCANSOBXS. 

(1.)      PICIDJt. 

Piati  vindia^Qnai  Woodpeekir. 

*«    iRMor— IiMier  Spotted  WoodpMkar. 
Junm  torqvSla — ^Wiyneck. 

(2.)      OnCULIDJB. 
GMCMliit  MMomt— Goekoo ;   Xaj  87. 

IV.    Otratobbs. 

(1.)      COlUlEBIDJfi. 
ColMm&a  jmIwr^im— BisgdoTv  ;   April  9  ;    W.1C. 
'*         3Vre«r— TurtledoTe  ;   Jane  83  ;     W.S. 
**         (Smu —Stoek  DoTe  (jonng,  ICay  81) ;   W.d« 

T.    Basobbs. 

(1.)  PHASIAITIDA. 
PhuktuMt  OoZdUeuv— Fheesuii. 

(8.)  TBTBAONIDA. 
Aniris  cuwTM— Piurtriidge* 

TI.    Qballatobbb. 

(L)  CHABADBIADJB. 
FShmBm  erwtatet— Lepwiag ;   April  15  ;   N  JL 

(8.)      ABDSAD^. 
ArdtA  dlMrsct^-Heroiu 

(B.)      S0OLOPACIDJE». 
QodUjpoK  nwfieoZdk— Woodoook* 
•«       *«    fiUZtnoyo— Snipe. 
«"       ••    (%i2tttu2a-Jaek  Sn^ 

(4.)      BALLID^. 
drez  pratamB^'Cotn/Bnk.ti  Landrtil. 
Qaliinida  eUorv|w»— Kdorhen ;   May  18;   F.S.O. 
.Rcttca  a<m— Coot;  June  1;   J.SJf. 

"Vn.    Natatobbs. 

(1.)      AKATID^. 
^iMf  AMcftot— Wild  I>aok;   ICallArd. 
**     Oreood— TeeL 
"     Psfiflqpe— Widgeon; 

(2.)      LABIDJfi. 
Sterna  ^wimdlo— €k>nimon  Tern.* 
'*       fdi^ra— Bleek  TenLt 

f> ^ ; _ 

e  Two  or  three  btrOs  of  theie  BpedM  were  notioed  flyloff  orer  tlie  like  *t  Ckwmbe  A^ber. 
Aogiiet,  IMT ;  H.CI.I1.R.  • 

f  On  Aprtl  n»  Are  Sea  G«dls  wetfe  leen  ind  heard  hj  J.M.Zi< 
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GEOLOGICAL    NOTICES. 


A    LIST    OP    LOCAL    LIAS    FOSSILS. 


Ik  this  List  is  placed  eyery  named  Fossil,  both  from  private 
collections  and  the  Arnold  Library,  and  the  different  places  are 
marked  with  a  line  where  each  Fossil  occurs.  This  list  is  still 
imperfect:  there  are  a  good  many  Fossils  found  here  which  are 
Btill  nnnamed,  and  which  puzzle  the  best  PalcBontologists.  Sev- 
eral Fossils  are  now  being  sent  to  be  named  at  the  Jermyn 
Street  Mnsemn  of  Practical  Geology,  which  will  add  oonsiderably 
to  this  List. 

Whenever  a  Fossil  is  fotmd  in  i^  localiiy  not  given  in 
this  list,  it  is  requested  that  notice  may  be  given  to  the 
Keeper  of  the  Geological  Albnm,   E.   Climinshaw. 


Newnh'm 
Begli. 


Nama  of  Fooil. 


8 


SO 

« 


1 


I 


I* 


-S 


ii 


6 


V 


p 


8  ^ 


I.  Pkmiae. 

BMd«7 : I. 

n.  Zoopkjfta. 

MoaiiTaltia  rngoia ,.. 

ITT.  JBAmodermata, 

PeBlaeriniu,  spedmen  of 

P. bualtifonnii    •••• ••.. 

P.  rolnistiif   •.••...••• 

(Sdaris  Tomeiii  


JV.  ArHeylata. 

8€ipalA • 

y.  CmHaeea. 

Onu/tMcemn  leale*,  ^ 

Pypri* V" 

BalbaiA?  ipeeimen  of  ., , 

TL  Brae/ucfoda. 

THMtAuM  TToldopi  ••.*. • 

Iiingnla  BMiui«  «••...• 

LingnlAi  ipoeiiBeii  of  .••.•••. 

BhyneoBeilA  Tuiabilifl 

BhTBOoBoUa,  ipeoimen  of  ... . 
TorebntolA  numiimalii 


a  ■ 
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I 


Name  of 


•»■ 


YIL  LameUibranehiatti, 

(Monomymrijt.) 
ATicnla  deeanata    .... 

A.  papyria 

A.  flinemmienfU  •*.... 
ATieola,  ■peoimen  of  » . 
Gryphea cymbinm  .... 

Or]rphea  incurva 

Lima  alterpani 

Lima  gigantea  . « 

I4ma  xigida^  •  •••  »•••  »• 

^ima,  ipeeimeii  of  .... 

Lima  peetinoidea. ..... 

Oatraa 

Oitrea  lanisenla 

Ottrea  Liawioa    

PlieatnU  apinoaa 

Plieatnla  intnattiiata  • . 

Pinna  dilnviana  

Pinna,  ipeoimen  of ... . 
Peoten  eqniTalvia  .... 
Pecian,  ipeeimeii  of .. 

VUL  LamdUbnmehiata, 

(Dimyaria.) 
Area  ......*.•.••••••.• 

Cardinia  oTalia 

Cardinia  Liataii  . 
Cardimn    .... 
Hippopodimn  ponderoram 

Leda  eomplanata 

Hodiola  coneata  •  • 

ModioU  Hiiiana  ..,,...» 
Hodiola  aealpmm    ...... 

Hodiola  minima 

HyaciUa    . . . . « 

Goniomya  rhombifera. . . . 
Pholadomya  Oibbota  . . . , 
Pholadomya  ambigna .... 
Unieardiom  cardioidei  . . 

JX.  Eneephala, 

(Oaflteropoda.) 

Aetsonina  fragUia  

!Dontaliiim  .■••.....••■■•••• 
Pleurotomaria,  ipeoimen  of 

Plenrotomaria  Anglica 

Boiella  lobelliformit 

Tarritella 

Gnemnxizia  ........•••••••• 

ScalariaLlaMiea? 


.  a  a  .  .  .  ' 
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KameofFoiriL 


Z.  EneqJkala, 

(CepbalopodA.) 
ABBumites  aiaiatas   ••••.... 

A.  tanuAoM  dfmiinodm 

A.  sBgiiUtiu • . . . 

A.  Bircfaii  •......••.••..•... 

A.BaeUaadi  

A.  Cfttniatiis •••••••...• 

JL  eonunimis  nrieostotiu  T  . . 

A.  CoBybmi 

A.  eonmeopiA 

A.  I/mlvMii  ••.•....•....... 

A.  lorficAtiu ..••... 

A.  Qiiil»aluuiiu 

Am  DMUkWyi    .■.•...•..*■••••• 

A.  Johnstoni 

A.  oUiqaeatriatu    

A.  olitanu 

A.  ophioidet  ••• « 

A.  nanorbii 

A.  pJanoeosteixu 

A.  Oxjuotnfl 

Am  aemicofttatos 

Am     X  SraCn*  .  a  .  ■  a  *  •  •  .  .  *  •  a  .  .  •  • 

Belemnites,  speeimaB  of 

B.  €loiigatiis. •.•.••.>■•....• 

•y*  BOBluB    ................a* 

Naotilns    

Nautilus  ■^mtu 

HantUni  liaeAtiu 

ZLiVfceff. 

Scales,  &«.,  of  Aehmodiu  

Fiah  zvmaiiia    


Nemih'm.'S 
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PREFACE. 

Ih  giTinc^  our  seoood  anniuj  Beport  to  the  Rugby  World,  we  feel  ooDBoiotiB  of 
the  many  points  in  which  we  have  fallen  short  of  that  we  almost  undertook 
to  do  in  onr  last  report. 

In  working  ont  the  Natural  History  of  Bugby,  some  of  our  seotions,  pre- 
eminently the  Geological  and  Botanical,  have  been  very  yigorons  ;  but  in 
what  seem  the  tme  nataralist*s  more  special  department^-— in  the  observation 
of  animalB  and  not  plants,  of  living  beings  and  not  dry  bones—we  can  report 
little  progress. 

Onr  meetings,  it  is  tme,  have  been  largely  and  constantly  attended,  and 
the  members  proper  have  borne  their  own  share  in  the  papers  read,  but  the 
Editing  Committee  feel  that,  for  the  prevalence  of  papers  on  Geology  and 
Botany  over  those  on  other  subjects,  the  Society  and  not  the  Editors  are  to  blune. 

0«r  registers,  both  of  Birds  and  Inseots,  are  conspicuous  by  their  in- 
completeness, and  do  not  show  any  devotion  on  the  part  A  the  sections  to  the 
interests  of  the  Society. 

To  stimulate  these  interests  in  particular  the  Society  thought  right  to 
offer  a  prize  for  Essays,  written  in  the  Ghristmas  holidays,  on  any  subjects  oon- 
nacted  with  Natural  History,  with  the  understanding  that  great  weight  would 
be  assigned  to  original  observations.  This  prize  has  been  awarded  by  the  Com- 
mittee to  N.  Masterman,  for  an  Essay  on  English  Snakes  and  the  Slowworm. 

To  have  lost,  in  the  course  of  the  year,  the  heads  of  all  our  sections — 
E.  Gleminshaw,  F.  C.  Selous,  H.  C.  L.  Beader,  and  G.  B.  Longstafl— ma^  well 
fill  us  with  disimay.  Their  places  cannot  hope  to  be  worthBy  filled  without 
a  OQOsiderable  struggle. 

It  is  often  noticed  that  School  Societies  do  not  survive  their  founders,  or 
if  they  live  on  in  a  declining  stete  through  another  generation,  die  in  the 
third  ;  such  has  been  the  fate  of  more  thfm  one  Bugby  Magazine,  and  (absit 
omen)  more  than  one  Debating  Society ;  but  our  position  in  the  eyes  of  a 
larger  world  than  that  of  Bugby  demandB  that  this  shall  never  be  the  case 
with  the  Natoral  History  Society.  The  Eing  can  never  die,  says  the  Proverb ; 
onr  Society  can  never  even  think  of  it. 

In  the  re-arrangement  of  our  various  coUections  of  English  Lepidoptera, 
good  progress  was  made  by  G.  B.  Longstaff,  but  he  was  not  able  to  complete 
the  work.*  Does  no  one  wish  to  embalm  his  memory  in  camphor  pill-bozes, 
before  he  leaves  us  7 

On  the  subject  of  a  Museum,  Dr.  Hooker,  of  Eew,  in  a  letter  of  advice 
to  the  President,  says,  "  Local  collections  should  be  as  full  and  complete  as 
possible,  and  nothing  else  admitted  but  useful  types,  well  ticketed,  and  so 
disposed  as  to  be  instructive."  Our  Bugby  collection  of  plants  is  fairlv 
complete,  and  we  hope  soon  to  have  it  separate  from  the  rest  of  the  BritLsh 
eoUection.  But  very  few  of  the  insects  are  Bugby  specimens ;  cannot  our 
incipient  collectors  suj^y  us  with  good  and  authenticated  Bugby  specimens  ? 

The  interest  tfkken  in  the  Society  by  Old  Bugbeians  and  others  is  increas- 
ing. Letters  of  approval  and  encouragement  have  been  received  from  Mr. 
Preston,  of  Marlborough,  from  Mr.  Baxter,  of  Oxford,  and  others.  In  order 
to  admit  Old  Bugbeians  of  all  standing,  rules  for  tiie  admission  of  Corres- 
ponding Members  have  been  formed,  and  with  good  resulte  ;  and  among  other 
signs  of  onr  notoriety,  we  may  mention,  that  while  this  report  has  been  in 
press,  a  collection  of  New  Zealand  plants  has  been  sent  to  us  from  Otago  by  a 
compete  stranger,  a  pupil  of  an  Old  Bugbeian. 

We  oommoid  the  Society  to  a  new  year's  labours. 

F.  E.  E.        J.  H.  D.     .  J.  M.  L. 


•  Thte  Oolleetlon  U  »fc  preMBt  at  Uie  President's  bouse,  wbne  U  ow  be  seen  b/  Um  ICemben  on. 
■UMU^olMajs. 


RULES. 


1.  That  this  Society  be  called  '*The  Ruobt  School  Natttbal  Histobt 

Society." 

2.  That  the  Sodely  oonaist  of  Honorary  Members,  Gorreflpanding  MembezB, 

Members,  and  Associates. 

3.  That  Masters,  and  others  connected  with  the  School,  be  eligible  as 

Honorary,  and  Old  Bogbeians  as  Corresponding,  Membets;  that 
Present  Bugbeians  (haying  attended  as  a  visitor  tlu«e  of  the  Society's 
MeetingB)  be  eligible — ^if  in  the  Upper  School  or  Sixth,  as  Memben,  if 
in  the  Middle  or  Lower  School,  as  Associates. 

Of  Offigbbs  : — 

4.  That  the  Socieiy*s  Officers  consist  of  a  President  and  Secretary,  and  of  the 

Keepers  of  the  several  Albnms,  and  that  these  do  form  the  Committee 
of  Management,  three  to  be  a  quorum. 

5.  That  all  Officers  be  elected  annually. 

6.  That  when  any  Office  is  vacant,  the  Committee  do  recommend  a  Member 

or  Associate,  or  (for  the  Office  of  President)  an  Honoraxy  Member,  for 
election  by  the  Members  of  the  Society,  and  that  the  electian  be  hy 

scrutiny. 

7.  That  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 

except  in  cases  of  equality. 

8.  That  the  Secretary  keep  tlie  Minutes  of  the  Society^s  proceedings  ;  keep 

a  list  of  all  persons  present  at  each  Meeting  ;  keep  a  list  of  the  existing 
Society,  with  the  names  and  addresses,  as  far  as  possible,  of  all  oorre- 
spond^ig  Members,  and  a  list  of  all  Benefactors  of  the  Society. 

9.  That  the  President  and  Secretary  form  a  Sub-Committee,  for  managing 

the  finances  and  keeping  the  property  of  the  Society. 

10.  That  the  duty  of  the  several  Album  Keepers  be  to  receive  all  notices 

connected  with  their  several  Sections  ;  to  enter  all  occurrences  of  inte- 
rest in  tlieir  Album  ;  and  at  the  end  of  each  year  to  furnish  a  Beport  of 
what  has  been  done  in  his  Section  during  the  year. 

11.  That  in  the  absence  of  any  Officer,  the  Ckmimittee  appoint  a  Deputy. 

Of  Honobabt  and  CoBBESPOimiNa  Mbhbebs  :— 

12.  That  Honorary  Members  be  elected  by  open  vote  of  the  Society ;  pay  an 

entrance  fee  of  10s.,  but  no  subscription  unless  specially  called  upon ; 
and  have  all  the  privileges  of  Members,  except  that  of  voting. 

13.  That  Corresponding  Members  be  elected  by  open  vote  of  the  Society, 

without  entrance  fee,  and  have  all  the  privileges  of  Members,  except 
that  of  voting  ;  but  be  required  to  pay  for  the  Society*s  reports,  for  a 
supply  of  which  they  may  pay  a  composition  of  lOs.  for  six  years. 

14.  That  Members  or  Associates,  on  leaving  the  School,  become  Coixesponding 

Memben  without  election. 

Of  Mbmbxbb  abd  AsaociATSs  :— 

15.  That  Members  and  Associates  be  proposed  by  a  Member  or  Honorazy 

Member,  and  elected  by  the  Committee. 


16.  That  tiiere  nerer  be  moze  than  20  Members,  or  more  than  20  Afisociates. 

17.  That  Members  pay  a  Subscription  of  28.  6cL  per  Term,  and  AsBOciates  of 

Is.  6d.  per  Term. 

18.  That  Members  may  speak  at  all  Meetings  of  the  Society ;   may  read 

Papers,  with  the  leave  of  the  President ;  may  introduce  four  yisitors  at 
all  public  meetings,  and  receiye  a  copy  of  the  Society's  Keport.* 

19.  That  Associates  may  attend  at  all  public  meetings ;  may  speak,  and  read 

papers  with  the  leave  of  the  President ;  and  receive  a  oopy  of  the 
Society^B  Report. 

20.  That  Aasociates,  on  reaching  the  Upper  School,  do  not  become  Members 

without  Section  by  the  Committee. 

21.  That  any  Member  or  Associate  may  be  suspended  or  expelled  from  the 

Society,  by  a  vote  of  two-thirds  of  the  Members  present,  if  he,  from  any 
misdemeanour,  or  want  of  energy,  appear  to  deserve  such  suspension  or 
ezpulaioiL. 

Of  Meetings  : — 

22.  That  Ordinary  Meetings  be  held  once  a  fortnight,  but  that  the  Secretary 

be  empowered  to  call  Extraordinary  Meetings  when  necessary. 

23.  That  Visitors  may  speak  and  read  papers  at  all  public  meetings,  with  the 

leave  of  the  President. 

Op  Repobts  :— 

2i.  That  a  Report  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit 

26.  That  am  Editing  Committee,  of  two  Members  and  one  Honorary  Member, 
be  appointed  by  the  President  for  each  Report. 

Op  New  Rules  :— 

2C  That,  without  notice  given  at  the  preceding  Meeting,  no  change  can  be 
voted  in  these  Rules,  or  any  name  be  submitted  to  the  Committee  for 
Membership  or  Association,  or  any  vote  of  suspension  or  expulsion 


27.  That  no  change  be  made  in  these  Rules,  unless  proposed  by  a  Member  or 
Honorary  Member,  and  carried  by  the  votes  of  two-thirds  of  the  Mem- 
bers preeent. 

*  IB  eaaaeqmeace  of  the  expenie  of  the  Llthoffmpha  supplied  with  this  Report,  the  Ghargw  to 
aenben  tor  this  j«ar  only  wUl  be  !&.,  to  Kon-membeni  2i.  od. 
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The  seodon  tt  the  bore  hole,  when  oammaed  with  this,  aeemt  to  indieate 
thAt  the  deg^  of  these  lime  stones  at  the  Watertower  is  about  220—290  f eek^ 
but  our  oop7  of  the  bore  hole  section  is  not  sufficiently  minnte  in  its  details  to 
ma^  an  exact  identification  possible.  It  wonld  be  a  valnable  work  to  compaze 
tllis  with  a  detailed  section  at  the  bore  hole,  and  identify  the  strata  if  possible. 

J.  H.  DiTiis  then  read  a  Paper  "  On  Sensitive  Plants :" — 

Ths  sot^'eot  on  which  I  am  now  going  to  address  yon,  namely,  that  of  Sensitiye 
Plants,  is  one  whidi  has  lately  attracted  much  notice  in  the  scientific  world, 
owing  to  the  able  researches  of  two  French  Botanists,  H.  Bert  and  M.  Blcndean. 
The  experiences  of  M.  Bert^  perhaps  the  most  important  memoir  yet  issned  on 
this  Bobject,  appeared  in  the  Foortii  Volume  of  me  Memoiret  de  la  Sociith  des 
Seienees  PhyHques  et  Naturellet  de  Bordeaux^  while  those  of  M.  Blondean  ap- 
peared in  the  uofMte*  Rendui  for  the  past  year.  I  hope  to  be  able  to  give  a 
brief  sketch  of  what  is  known  as  to  the  morements  of  those  plants  speciaUy 
termed  SensitiTe  Plants  ;  as  well  as  of  those  more  general  movements  which, 
from  being  so  familiar  to  ns,  attract  but  little  of  our  attention.  Such  are  the 
elevation  and  depression  of  the  leaves,  according  as  they  are  "awake"  or 
"  aslee]),"  the  f doing  and  unfolding  of  the  flowers,  the  movements  shewn  by 
tendrils  and  dUmbing  plants,  to  which  the  researches  of  Mr.  Darwin  hare 
drawn  so  much  attention ;  and  lastly,  the  movements  observed  in  the  stamens 
and  pistils  of  plants  for  the  purpose  of  fertilization  ;  all  which  are  effected  by 
the  same  means  as  the  SensiSve  Plants  proper,  though  the  circumstances  undor 
which  they  act  are  generally  different^ 

To  take  first  tiiese  Sensitive  Plants  proper.  They  are  apparently  so  oaUed 
from  the  fact  that  the  motions  they  exhibit  are  dne  to  mechanical  agenqy,  such 
as  the  touch  of  a  finger  or  some  otiker  object,  a  puff  of  wind,  &c.  The  Legu- 
mino$€B  and  the  Otealidacea  are  the  families  in  which  we  fl^d  most  of  these 
planti ;  and  we  can  trace  tlie  connection  between  these  two  families  in  the  fact 
that  both  have  compound  leaves,  that  is,  leaves  divided  into  secondary  leaflets. 
Mimosa  pudiea  and  Himoia  ietmtica  are  the  two  Sensitive  Plants  most  gene- 
rally grown  in  this  country,  and  they  belong  to  the  family  Lefuminosa.  In 
either  of  these  a  slight  touch  on  any  one  leaflet  causes  a  f  dldmg  up  of  that 
leaflet^  then  of  the  next,  and  so  on  till,  if  the  touch  be  strong  enough,  all  the 
aeoondazy  leaflets  on  one  side  are  folded  to  their  opposito  leafleti  on  the  other, 
and  the  petiole  of  the  whole  leaf  soon  droops  by  tiie  stem  of  the  plant.  The 
same  movement  occurs  in  these  two  plants  as  night  comes  on,  and  in  the 
morning  the  leafleto  resume  thedr  proper  position.  We  have  in  these  two  a 
strong  proof  tiiat  tiie  phenomenon  is  not  due  to  the  intensity  of  the  lights  as 
tibe  movement  of  "  awaking  "  in  the  moniin|r  is  done  under  a  much  less  power- 
ful light  than  that  of  "  going  to  sleep  "  at  nighty  for  tiie  plant  doses  yexy  early 
in  the  evening  and  awakes  very  early  in  the  morning. 

^e  Indian  Tdsgrajih  Plant  (^Detmodium  gyrans)  is  a  striking  illustration. 
Its  oompoond  leaf  consists  of  three  leaflets, — a  terminal  one.  ana  two  lateral 
ones.  The  terminal  one,  which  is  the  biggest^  bends  up  and  down  according  to 
the  intensity  of  the  lights  but  the  two  side  ones  have  quite  a  different  motion. 
Suppose  one  of  them  to  be  in  a  horizontal  position  ;  if  watched,  it  will  be  seen 
to  nse,  by  a  series  of  little  ierks,  to  the  vertical ;  number  two  will  then  begin 
to  descend  to  the  horizontal ;  and  number  one  will  rest  till  number  two  again 
arrives  at  the  vertical,  when  it  will  descend ;  and  so  they  go  on,  up  and  down, 
l^  day  and  ni^ht.  Some  foreign  species  of  the  OxaUi  family  have  sensitive 
motions,  but  t£ey  all  have  long  pinnate  leaves,  like  the  Mimosa  or  the  Aoacia» 
and  not  the  shaynrook  leaf  of  oux  Wood  Sorrd  (Oaalis  aeeto§ella).  The  Owalis 
was  known  to  old  Botanical  writers  as  the  **  ibrba  Mentient"  and  they  consi- 
dered it  able  to  test  good  from  bad.  In  the  presence  of  vice  it  would  droop  its 
leavesi  while  in  ths  prescpoo  of  goodnsBS  it  kept  them  horfiQntsl. 


u 

TIm  motions  of  Mmum*  mmpijMita^  or  Yema'A  Vtj'Tnfi,  m^  dao  t0ij 
iwnwkahle.  The  plant  growi  in  toe  Hundj  bogs  of  Wilmington,  Noorth  CttO« 
Inu.  Baoh  leaf  bean  an  appendage  at  the  end  of  it^  in  ahape  like  a  iteel  trajL 
and  aotinff  Tery  mnoh  like  one.  It  is  nanally  open  when  the  son  ■hinesi  and 
no  Mxiner  doea  an  inaeot  bniBh  a^fainatone  of  the  long  hairs  on  its  8iirfaoe»  than 
the  trap  eloaea,  and  commonly  kills  the  intruder.  Far  what  pnxpoae  this  phuit 
oatohes  fliea  we  oannot  pretend  to  say. 

The  Drosera,  or  Bnndew,  is  the  nearest  resemblanoe  to  yenns*s  Fir-Trap 
ifaat  we  have  in  this  oomitry.  It  has  the  power  of  catohing  flies  on  its  leaT«% 
which  are  hairy,  and  oorered  with  a  stiol^  sabstanoe,  bnt  it  oannot  afavt  op 
vpon  tiiiem. 

In  the  flower  itself,  the  stamens  and  pistils  of  sereral  flowers  can  be  ezoited 
to  mobili^  \fj  Tnefihamcal  stimnlns.  For  instanoe,  in  the  Berberis,  a  slight 
touch  with  a  pin,  or  with  the  antenna  of  an  insect,  will  oanse  the  stamens  of 
the  flower  to  bend  inwards  near  enough  to  the  stigma  to  deposit  their  pollen 
on  it.  In  the  Oxalii  aeetoiella,  Ihe  s^  vessels,  as  soon  as  ever  they  are  ripe^ 
bnrst  open,  acattering  their  seeds  in  all  directions,  and  the  Ihree  carpels  only 
areleftthore.  Thesameactlonoccnrsin  the  Balsam,  which  has  the  significant 
name  of  Im^patiens  noli-me-tangere. 

So  much  for  the  description  of  the  Sensitive  Plants,  and  now  to  find  the 
cause.  It  is  found  by  the  anatomy  of  the  part  of  the  plant  whence  springs  the 
mobility.  This  is  generally  allowed  to  be  the  cellular  tissue.  In  the  stems  of 
those  plants  which  possess  the  greatest  sensibility,  we  can  almost  always  find, 
at  the  base  of  the  petiole,  a  little  swelling  (known  to  the  French  as  the 
eimttinet)^  the  structure  of  which,  on  microscopic  examination,  appears  to  be 
ss  f  dlowB :  in  the  centre  some  pith  cells  ;  outside  these  a  ring  of  fibro-vasonlar 
tisane  ;  again  outside  these,  three  or  four  layers  of  cells  containing, — the  inner 
ones  stardi,  and  the  outer  ones  chlorophyll ;  then  a  ring  of  cells,  also  filled 
with  chlorophyll  (which  is  a  green  substance,  from  a  flight  modification  of 
which  indigo  is  produced)  ;  and  investing  this  is  the  ordinary  epidermis,  desti- 
tute of  stomata.  The  order  is  pith,  fibro-vascular  tissue,  cells  of  two  kinds, 
epidermis.  It  has  been  found  by  experiment  that  if ,  in  a  transverse  section, 
the  cellnlar  tissue  be  separated  from  the  fibro-vascular  portian,  by  means  of 
cutting  it  awi^  all  round  the  central  cord,  the  cellular  tissue  springs  out  into 
the  hole  thus  made,  becoming  lengthened  ;  and  hence,  while  it  remained  a^ 
tsched  to  the  central  ccnd,  it  must  have  acted  as  a  spring  above  and  below,  so 
that,  as  long  as  it  maintained  its  equilibrium,  the  leaf  kept  horizontal,  but 
when,  by  the  superior  energy  of  the  upper,  or  the  diminished  force  or  tempo- 
rary pandysis  of  the  lower  spring,  the  equilibrium  was  lost,  the  upaer  one  was 
able  to  press  down  the  leaf,  and  keep  it  down  tUl  a  renewal  of  force  in  the 
lower  spring  raised  it  again  to  the  horizontaL  WKat  is  shown  by  the  anatomy 
of  the  cauitinet,  or  swelling  at  the  base  of  the  petiole,  is,  then,  that  certain 
fluids,  rushing  from  one  lot  of  cells  to  another,  and  swelling  out  these  lasty 
cause  the  movements  observed.  We  must  now  notice  the  causes  that  set 
liquids  in  motion.  A  touch  with  the  finger  or  any  other  object,  a  puff  of 
Wind,  a  drop  of  water,  even  a  footstep,  in  their  native  country  is  suffioiient  to 
let  them  in  motion.  Tram,  experiments  it  api)ears  that  they  get  more  or  less 
aooustomed  to  these  infinences,  and  so  in  time  lose  their  sense  of  mobility.  In 
instance  of  this,  Desf  ontaines  carried  a  Mimosa  about  with  him  in  his  carriage ; 
at  first  it  moved  as  usual,  but,  after  a  time,  it  ceased  to  respond  to  the  stimulus. 
Dr.  Maxwell  Masters,  in  an  article  on  this  subject  in  tne  Popular  Science 
Beriem^  says  that  the  same  thing  occurs  if  a  plant  be  carried  by  nulway. 
With  regard  to  the  chemical  experiments  that  have  been  made  with  these 
gsntB,-~it  has  been  found  ^at  if  a  drop  of  ether  be  let  fall  on  the  leaf  of  a 
KimoMfEom  a  height  of  five  or  ids  inches,  the  instant  oontraotion  of  the  leaflet 
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en  wMoh  it  hShtf  tad  tiun  of  tibe  mk  in  toooenion,  tdkes  plaoe ;  if;  howvm, 
the  eUi«r  be  gently  jdaoed  on  tlie  leeAet^  it  seems  peza^aed,  and  does  not 
more ;  the  rest  of  the  leefletii  howerer,  more  as  in  the  f  onner  oase.  Opinm 
and  ohlorof oorm  aot  with  a  peralysimg  inflnenoe,  while  strong  aoids  oaose 
instsnt  contraction.  H.  Blondeau  submitted  thiee  plants  of  the  Mimfwia  to  a 
Bnhmkorff*s  coil.  The  first  he  acted  <m  for  fiye  minutes ;  after  a  onarter  of 
an  hoar's  prostration  it  recovered,  and  opened  its  leaves.  The  second  he  acted 
on  for  ten  minutes ;  after  an  hour's  prostration  this  one  slowly  revived.  But 
the  third,  after  25  minutes'  galvanisation,  never  recovered,  but  in  24  hours  had 
the  appearance  of  a  plant  struck  by  lightning.  These  are  all  new  experi- 
ments^ which  were  made  only  last  year,  by  men  of  science  interested  in  this 
snbjeot. 

We  will  now  turn  to  that  sensitivenesB  of  pUnte,  so  commonly  before  our 
eyes,  but  so  little  noticed  ;  such  as  the  sleep  of  plants,  and  the  climbing  powers 
of  the  tendrils.  With  regard  to  the  phenomenon  of  plants  being  awake  or 
asleep,  we  are  all  familiar  with  many  ixistanoes.  The  Oxalit  aeetotella^  or 
Wood  Sorrel,  is  a  good  example :  though  it  belongs  to  a  family  iu  which  Sien- 
sitive  Plants  abound,  it  is  itaelf  insensible  to  mechanical  agency,  but  at  night 
may  be  always  observed  to  droop  its  leaves.  The  Locust  does  exactly  the 
same,  Asa  Gray  says ;  while  the  Honey  Locust  raises  them  upright,  instead  of 
drooping  them.  The  Acacia  does  the  same  as  the  Oxalis,  and  so  does  the 
Ohiok-weed,  a  plant  which  we  can  all  easily  observe  for  ourselves.  The  way 
in  which  the  blossoms  dose,— some  when  light  increases,  some  when  it  de- 
Greases,  illustrates  the  same  thing. 

With  regard  to  climbers  I  must  apeak  but  briefly,  as  the  subject  is  one 
large  enough  for  a  paper  of  itself.  Mr.  Darwin's  enquiries  into  uie  subject^ 
wbloh  can  be  found  in  the  Jatumal  of  the  Linnaan  Society  of  June,  1865,  are 
extremely  interesting.  The  dimbm  with  which  we  have  to  do,  from  their 
sensitive  properties,  may  be  well  divided  into  three  divisions, — Spiral  Climbers, 
Leaf  GUmbers,  and  Tenoril  CUmbers.  There  is  another  division  of  climbers, 
namely,  that  of  Boot  Climbers ;  but  with  this  we  have  nothing  to  do,  as  their 
rootleti  do  not  appear  to  be  at  all  sensitive. 

Spiral  Glimbeie,  of  which  a  very  good  illustration  is  the  Hop,  are  those 
which  twine  round  everything  they  meet.  The  shoots  of  these  plants  go  round 
ud  round  in  a  circle,  till  they  meet  something  they  can  twine  round,  and  then 
they  start  round  and  round  again,  only  making  what  was  the  impediment 
before  their  centre  of  motion  now.  Mr.  Barwin's  record  of  the  Hop's  revolu- 
tions is  extremely  interesting.  He  gives  the  exact  number  of  minutes  in 
which  each  revolution  was  made,  showing  that  the  velocity  of  the  plant's 
motion  increased  each  round,  till  the  36th  and  last  was  done  in  2  hrs.  8  min., 
while  the  second  took  9  hrs.  At  the  end  of  the  36th  round,  the  shoot's  power 
of  motion  was  worn  out^  and  it  became  rigid  and  upright.  He  menticns  the 
oase  of  anotiber  Asdepiadaceons  plants  the  Ceropegia  Chrdnerii,  a  shoot  of 
whioh,  81  inches  in  length,  revolved  in  a  course  opposed  to  the  sun— (the  Hcq^i 
moves  with  the  sun) — ^at  a  rate  between  6^  and  6f  hrs.  The  older  internodes 
of  tiie  plant  are  often  unable  to  twine  round  a  stick  unless  it  is  a  thick  one,  so 
much  have  they  lost  their  sensitive  property. 

Leaf  Olimbers  are  those  which  climb,  dther  by  the  petioles  of  their  leaves, 
or  by  the  produced  midribs  or  tips  of  their  leaves.  Of  these  the  Clematis  and 
the  Tropoeolum  are  the  best  instances  I  know.  These  plants,  whenever  they 
meet  anything  to  assist  them,  bend  round  it  with  their  leaves  or  petioles,  and 
1^  this  means  ascend  higher.  The  petioles  and  tips  of  the  first-formed  leaves 
are  often  found  not  to  be  sensitive.  Upon  examination  of  sevenJ  species  of 
both  Clematis  and  Tropoeolum,  it  will  be  found  that  in  the  former  the  highly 
imitive  leaves,  with  their  petides^  have  rendered  tbe  Uitemodee  wmeoeeMtxy, 
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^■g^  lui!T8  tibttvCoKe  become  enfeebled ;  while  in  eertein  ipeoieB  of  the 
Tropwalnm,  both  fhe  qxmtaiieoas  morementB  of  the  inteznodeB,  and  the 
MnudtiTvnMB  of  the  petiole0»  have  been  enfeebled. 

By  Tendrils  are  meant  the  filamentary  organs  sensitiTe  to  contact^  and  used 
only  for  climbing.  The  PajnlionaeeiB  are  a  particiUarly  illnstratiTe  family  of 
this  kind  of  climbing.  Erezy  one  knows  the  tendrils  at  the  end  of  the  general 
petiole  of  the  leaf  of  onr  g^arden  Sweet  Peas.  The  Virginia  Creeper  is  anoUier 
good  example  ;  and  it  is  particularly  well  adapted  for  climbing,  for  when  its 
tendrils  can  find  nothing  on  a  wall  or  the  bbrk  of  a  tree  to  catch  hold  of,  their 
tips  expand  to  a  flat  di^  which  adheres  veiy  firmly  to  a  wall  or  bark. 

Very  striking  illnstrations  of  the  sensibility  of  plants  are  also  found  in  the 
ways  of  fertilization.  We  haye  already  noticed  how  in  tiie  Berberis  the  touch 
of  tiie  antenna  of  an  insect  causes  the  stamens  to  bend  forward  near  enough 
to  the  pistil  to  deposit  their  x)ollen  on  the  stig^ma.  In  the  Valluneria  tpiralu, 
a  SouuL-Eurqpean  species  of  the  HydroeharU  family,  the  small  pistillate 
flowers  grow  at  the  top  of  the  water,  while  the  staminate  grow  at  the  bottom, 
but  when  the  pollen  is  ripe,  they  br^ik  off  from  the  plant  and  float  to  the  sur- 
face, where  they  fertilize  the  stigmas.  The  Utrusularia,  a  plant  which,  I 
belieTe,  Mr.  Kitchener  is  vainly  endeayounng  to  find  in  the  neighbourhood  of 
Bugby,  also  exhibits  a  curious  motion.  It  grows  from  the  bottom  of  the  watcv , 
^tq;>  of  the  plant  keeping  itself  about  the  middle  of  the  water  until  the 
▼eiy  fine  weather.  This  Ib  effected  by  its  utricnles,  or  littie  bladders,  which  are 
filled  with  a  thick  liquid.  When  the  fine  weather  arriyes,  these  ntrioules  cast 
oot  the  thick  liquid,  fill  themselyes  with  a  light  gas,  and  float  to  the  top, 
where  they  bloaaom.  When  bad  weather  returns  the  reyerse  motion  takes 
plaoe.  The  bladders  again  open,  emit  the  gas,  take  in  the  thick  liquid,  and 
dttoend. 

In  the  stamens  of  the  nettle  we  flnd  an  elasticity  which  is  remarkable. 
While  the  plant  is  closed  they  bend  forward,  with  the  anther  bent  as  low  as 
their  filaments  ;  but,  when  the  flower  opens,  they  immediately  spring  back 
Again,  with  an  elastic  motion. 

From  what  has  been  said,  it  is  eyident  that  we  haye  still  yery  much  to 
l^ni  as  to  the  causes  of  the  moyements  obseryable  in  the  vegetable  world. 
We  know  ihat  the  nocturnal  movements  are  caused  by  a  gradvusl  increase  of 
f oice  in  the  upper  spring,  accompanied  at  first  by  a  diminished,  subsequentiy 
bf  an  augmented,  force  in  the  lower  portion  of  the  caussinet.  On  the  other 
hand,  the  mobUity  that  follows  on  excitation  is  due  to  a  loss  of  force  in  the  lower 
portion  of  the  eautsinet  only,  though  how  this  is  effected  remains  a  mystery. 
One  thing  these  movements'  do  seem  to  point  at,  namely,  that  the  frequent 
assertion  that  plants  are  distinguished  from  animals  by  their  having  no  power 
of  motion,  is  a  fallacy.  It  should  rather  be  said  that  plants  acquire  and  dis- 
play this  power  only  when  it  is  of  advantage  to  them  :  but  this  is  a  compara- 
^^y  rare  occurrence,  as  they  are  affixed  to  the  ground,  and  food  is  brought 
^m  idwavs  by  the  wind  and  rain.  When,  however,  we  look  at  one  of  the 
more  sfcrikmg  of  these  S^uitive  Plants,  we  cannot  fail  to  see  to  what  a  high 
"c<^  of  organisation  they  are  endowed  with  the  power  to  rise. 

42  persoxis  were  present. 


Meitiko  hild  Masoh  21st,  1868. 

Tn  Exhibitiona  were : — Lias  Fossils  from  the  new  pits  at  Lower 
BiUmorton  ;  MonUoalHa  from  HiUmorton  (new  locality),  &c. ;  bj  E. 
Clucotbhaw.  Shilling  of  Philip  and  Marj,  found  in  the  panel 
ofiiii  old  door;  wd  GUI  on  Willows ;  hj  the  President, 
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A  Tote  of  ihftDlcB  -wtm  paaicd  to  G.  B.  FRte,  Biq.,  fiir  »  Doim' 
lion  of  Books. 

The  President  read  some  notes  "On  Birds'-nestrng,  its  uses 
and  abuses." 

A  Lecture  was  then  given  by  G.  H.  Hilm,  Esq.,  M.D.,  **  On 
the  Circulation  of  the  Blood,"  Qlostrated  bj  Diagrams  knit  bj 
Professor  Humphry. 

51  persons  were  present. 


MsiTINO  HELD  APBIL  4rH,  1868. 

Thb  following  Exhibitions  were  made : — ^Daisj  with  coherent  pe- 
duncles ;  by  the  President.  Hybrids  between  cowslips  and  primrose ; 
by  Mr.  Wilson.  Specimens  of  Frimula  eiUUior  (Jaques)  from  Suffolk ; 
by  Mr.  KiTCHBNBB ;  Keroscene  Shale  from  Newcastle,  New  South 
Wales ;  Gold  Quartz  from  Australia,  and  other  Minerals,  sent  to 
the  Arnold  Library  by  Mr.  S.  J.  Holland  (o.b.)  Yertebr»  of 
Flenoscwrus  frt}m  Victoria  Works, .  and  Scales,  &c. ;  by  E. 
Gleminshaw.  a  portion  of  the  Atacama  Meteorite,  of  Meteoric 
Iron  enclosing  Olivine;  by  Dr.  Flight.  Various  Microscopic 
Objects ;  by  W.  Beck,  Esq. 

A  Paper  was  then  read  by  E.  Gleminshaw,  "  On  the  Volcanoes 
of  the  Lower  Eifel  Mountains." 

Last  Bummer,  when  tarayelling'  on  the  Rhine,  I  paid  a  short  visit  to  the 
volcanic  district  of  the  Lower  Eifel,  near  Andemach,  and  I  wish  to  make  a 
few  remarks  on  the  specimens  of  volcanic  products  I  have  to  exhibit  from  that 
district. 

The  range  of  the  Eifel  extends  along  the  north  bank  of  the  MoseUe, 
which  joins  Sxe  Rhine  at  Coblente  ;  it  oommenoes  near  Treves,  and  ends  at  the 
Rhine.  It  is  divided  into  two  parts — the  Upper  Eifel,  the  most  western ;  and 
the  Lower  Eifel,  bordering  on  uie  Rhine.  It  is  about  the  latter  that  I  am  going 
to  speak.  From  Ck>blentK  to  Bonn  the  Rhine  flows  through  a  district  in  which 
volcanic  action  has  been  largely  developed.  On  the  west  bank  is  the  Eifel,  and 
on  the  east  the  basaltic  district  of  the  Westerwald,  and  the  range  of  the  Seven 
Mountains  near  Bonn.  The  fundamental  rocks  of  this  region  are  Devonian 
slate-rocks  and  sandstones,  containing  fossils  in  places.  Through  this  rook  a 
great  many  lava  currents  have  burst  forth  in  the  Westerwald  at  a  remote 
period,  the  lava  being  chiefly  basaltic  lava  and  trachyte,  few  ashes  seeming 
to  have  been  ejected.  Many  of  the  hills  of  that  neighbourhood  are  oa,pped 
with  basalt^  and  the  cliffs  along  the  Rhine  in  many  places  consist  of  rude 
basaltic  columns  ;  the  "  Seven  Mountains"  mostly  consist  of  traohytio  lava. 

Passing  to  the  western  side  of  the  Rhine  we  come  to  the  Eif  eL  Now  this 
is  of  a  different  type  to  the  Westerwald  lava  streams,  and  it  was  of  a  later 
date,  for  its  effects  are  more  apparent  to  the  eye.  The  eruptions  took  plaoe 
^ough  the  Devonian  slate-rock  and  sandstone,  sometimes  on  an  elevated 
plateau  on  the  side  of  a  hill,  or  in  a  valley.  But  differently  from  the  erup- 
tions  in  the  Westerwald,  great  showers  of  pumice,  ashes,  scoriss,  etc.,  pre- 
ceded the  eruption  of  lava.  A  small  cone  was  formed  of  the  ashes  and  omer 
ejections,  and  then  a  small  stream  of  lava  would  burst  out^  sometames  at  the 
base  or  on  the  side. 
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TlMae  ejections  of  pmnioe  and  aahes  are  aaaooiatod  in  an  interestrng 
maanflr  with  the  aUnvial  depoBit  of  the  Rhine  oaUed  *'  Logaa."  ThialLoees  is 
a  sandy  loam,  of  a  dusty  colour,  containing  in  places  terrestrial  and  freshwater 
ahells  of  xecent  species.  In  some  places  it  has  been  deposited  on  an  enormons 
■oale,  especLally  between  Bingen  and  Bfisle.  It  was  probably  caused  by  an 
oaoiUation  in  the  land,  the  land  first  sinking,  so  that  the  river  would  deposit 
its  allayinm  high  np  the  valley  ;  on  the  raising  of  the  land,  the  river  would 
ze-«zcavate  its  channeL  The  gorge  which  extends  from  Bingen  to  Bonn  is 
somewhat  broken  into  by  a  plam  stretching  between  Andemach  and  Goblents, 
about  six  or  eight  mUee.  This  is  sometimes  called  the  "  Basin  of  N^euwied,"  for 
it  was  probably  a  large  lake  ;  and  it  is  covered  with  a  thick  deposit  of  Loess. 
The  I^ess  here,  however,  is  found  to  be  interstratified  with  beds  of  pumice, 
ashes,  and  volcanic  sand,  implying  that  the  last  eruptions  of  the  Eiiel  took 
place  at  the  time  of  the  deposition  of  the  Loess.  The  amount  of  pumice  which 
is  found  round  Neuwied  is  something  astonishing,  the  ground  being  in  some 
Peaces  oompoaed  almost  entirely  of  pumice  and  volcanic  cinders. 

Starting  from  Andemach  early  in  the  morning  towards  Laach,  I  soon  saw 
^^*^denoes  of  volcanic  action.  Some  men  were  making  a  new  road  through 
Mme  rising  ground  just  behind  the  town,  and  the  cutting  they  had  made 
exhibited  very  distinctly  the  interstratification  of  the  pumice  and  ashes  with 
the  Loess.  The  sides  of  the  cutting  were  composed  of  distinct  layers  of  lUlu- 
yj^Ptt  and  ashes.  The  pumice,  sand,  and  ashes  seem  to  have  been  showered 
over  the  district,  and  thai  to  have  ceased,  and  allowed  the  Loess  to  be  deposited 
quietly.  After  an  interval,  another  ejection  of  pumice  would  take  place,  and 
another  layer  of  ashes  be  deposited  ;  and  so  on  till  a  thick  mass  of  alternate 
layers  had  been  deposited.  I  could  trace  this  formation  distinctly,  nearly  up 
to  tlie  hills  surrounding  Laach,  the  ground  being  dry,  dusty,  and  thick  with 
cmders.  All  the  oounlzy  I  passed  through  between  Andemach  and  Laach 
^as  gently  undulating ;  two  or  three  small  volcanic  cones  might  be  seen 
naing  up  out  of  the  plain. 

The  first  hiHs  I  came  to  were  oompoaed  of  slate  rock,  and  there  was  a  slate 
Wny  on  the  road,  and  no  traces  of  volcanic  action  could  be  seen  at  hand. 
^1^1  may  mention  a  noticeable  peculiarity  in  most  of  the  Eifel  volcanoes. 
When  walldng  among  the  hiUs,  in  places  you  would  scarcely  have  any  sus- 
picion that  you  were  in  a  region  where  volcanic  action  had  been  going  on, — 
Aard  sandstone  and  limestone  rock  is  on  both  sides  of  you  :  but  g^  on  a  littie 
'^^'ther,  and  you  will  find  that  the  ground  changes  :  it  is  now  composed  of 
sparkling  volcanic  sand,  and  scorise  and  volcanic  stones  are  lying  about ;  and 
■n&ost  before  you  are  aware  of  it^  you  find  yourself  on  a  small  volcanic  cone 
Wooded  almost  up  to  the  top,  and  probably  a  rugged  stream  of  lava  may  be 
*J|<BB-  These  lava  streams  are  generally  basaltic,  and  generally  small :  in  fact 
we  amount  of  lava  footed  tiorough  the  Eifel,  is  not  in  proportion  to  the 
Ppoto  and  ash.  Great  evolutions  of  gases  also  seem  to  have  taken  place  occa- 
sionally, and  to  have  carried  away  a  large  part  of  the  cone,  and  scattered  its 
oontenta  over  the  adjoining  country.  In  many  places  the  eruption  seems  con- 
1^1^  almost  to  pumice,  ashes,  scoriss,  stones,  and  the  evolution  of  gases,  the 
lava  current  bemg  an  afterthought.  Passing  on  through  wooded  hills  and  over 
VQlcaoic  ground/!  soon  came  to  the  celebrated  lake  of  Laach.  This  is  about 
^  most  beautiful  of  the  tams  in  the  Eifel :  it  is  circular,  and  of  a  deep  blue 
ooIoDr  :  it  is  almost  surroimded  by  thickly  wooded  steep  cones,  which  are  com- 
PQBed  c^  sooriflB,  ashes,  slag,  and  sand,  and  two  or  three  small  lava  currents  can 
^  traced  down  their  sides.  Many  of  the  tams  in  the  Upper  Eifel  are  the  true 
<tta(era  of  volcanoes,  which  have  been  filled  up  with  water.  The  lake  of  Laaoh 
^howerer  of  a  different  character :  it  is  not  a  true  lake-crater,  bat  has  been 


16 

BUids  hy  iliA  f omiation  of  tiie  nnmeroias  000160  vronmd  it.  Its  aharat  sre  oom* 
pooed  of  ToLoaDJo  sand,  pieoes  of  dag  and  aoorus,  and  biimt  shale  and  sand- 
stone. 

A  little  to  the  S.  W.  of  Laach,  a  oonsiderable  stream  of  lava  is  found  at 
Niedermendig,  oorered  thickly  with  pmnice  and  aUuTitim.   It  is  of  rode  basaltio 
eharacter,  and  from  its  extzeme  hardness  is  extensiy^y  qnarried  for  mill«fcnw<tff^ 
for  which  it  has  been  used  oyer  since  the  time  of  the  komans.    This  Laya  cnr- 
rent  cannot  be  distiDctlj  traced  to  any  yent^  and  this  is  characteristio  of  many  of 
the  laya  streams  that  they  haye  burst  forth  at  the  foot  or  sides  of  yoloanoea. 
Seyeral  other  streams  can  be  traced  near  Mayen.      From  the  summit  of  the 
oones  on  the  East  side  of  the  lake  I  had  a  good  yiew  oyer  the  eoontry  between, 
the  Upper  and  Lower  Eif  el,  and  I  oonld  see  many  pointed  cones,  and  a  tall  one 
near  the  lake,  called  "  Yeitskopf/*  with  a  good  stream  of  laya  to  be  traced 
down  its  side.     Leaying  the  beantifnl  Laach  Lake,  I  tamed  again  down  a 
yalley  which  led  to  the  Rhine  again,  at  Brohl.    The  gromid  still  oontinned  yol- 
canic,  and  I  passed  seyeral  small  cones,  one  capped  with  mde  basaltic  laya,  azid  a 
broad  stream  of  it  running  down  the  whole  of  one  side,  in  large  rugged  blocka. 
Another  yaUey  from  a  yolcanic  mountain,  caUed  Olbrflck,  joined  the  one  I 
was  walking  down.    The  yolcanic  nature  of  the  groimd  gradually  ceased,  tha 
sides  of  the  yaUey  became  steeper,  and  the  romantic  Brohthal  commenced. 
This  Brohthal,  which  opens  on  to  the  Rhine,  is  a  beautiful,  narrow,  winding 
y  alley,  watered  by  a  considerable  brook;   it  is  celebrated  for  a  peculijffimd 
interesting  deposit,  called  Trass,  which  is  found  plentifully  in  it.    It  is  a  soft 
dusty  coloured  stone,  yery  porous,  and  much  yeined  with  pumice  and  ashes ; 
when  pounded  and  mixed  with  lime,  it  jxnsesses  the  property  of  hardening 
under  water,  and  is  much  used  for  the  dykm  in  Hollands    At  the  bottom  the 
deposit  consists  of  pumice,  with  fragments  of  laya,  burnt  shale,  and  slate,  and 
bIbo  carbonized  trunks  of  trees.      This  bears  a  resemblance  to  the  inter- 
stratified  Loess  and  pumice,  but  the  Trass  is  mixed  up  together  and  the  former 
is  not    It  was  probably  formed  about  the  same  time,  but  must  haye  had  a 
diif erent  origin.     The  explanation  Lyell  giyes  in  tbe  JElem^ntg  is  the  fol- 
lowing : — ^He  supposes  a  copious  eyolution  of  gases  in  one  of  the  lake  basins. 
The  water  would  remain  for  weeks  in  a  yiolent  state  of  ebullition,  and 
become  of  the  consistency  of  mud,  as  the  sea  did  round  the  newly-formed 
Graham's  Island  in  the  Mediterranean,  in  1831.    If  a  breach  should  be  made 
in  the  side  of  the  cone,  a  flood  would  sweep  down  into  the  yallies.  carrying 
with  it  pieces  of  shale  and  sand-stone  and  ejected  materials;  such  a  flooa 
would  carry  with  it  any  trees  it  might  meet  with.    Plants  also  of  recent 
species  are  sometimes  found  in  it.    The  Trass  has  been  excayated  by  quarries 
and  the  stream,  and  now  forms  fantastic  and  picturesque  crags  and  pinnacles. 
In  some  places  it  is  nearly  50ft.  thick. 

The  signs  of  yolcanic  action  haye  not  quite  deserted  the  EifeL  Near 
Laaoh  there  is  said  to  be  a  deep  hole,  in  a  bed  of  clay,  which  giyes  off  carbonic 
acid  gas  ;  and  small -animals  are  sometimes  found  in  the  clay,  which  haye  been 
killed  by  the  noxious  yapours.  There  are  many  hot  springs  also  throughout 
the  Eif  ^  especially  the  Upper  Diyision  of  it ;  and  mincrta  springs  are  yerr 
numerous.  I  passed  through  one  yillage,  in  which  eyery  one  of  the  springs  I 
saw  wss  most  distinctly  mineral  in  its  character. 

If  we  consider  the  probable  age  of  all  these  eruptions,  we  shall  find  that 
they  extend  oyer  a  long  period.  We  find  the  eruption  which  formed  the 
Seyen  Mountains,  associated  near  Konigswinter,  with  a  bed  which  is  referred  to 
the  Brown  Coal  formation,  which  is  of  middle  Tertiary  age,  and  was  deposited 
soon  after  the  chalk.  In  all  probability  the  eruiitions  continued  from  about 
that  time,  till  a  period  which  is,  Geologically  speaking,  quite  zeoent^  but  far 
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befODd  the  Historioal  Era.  The  Lower  Sif el  was  probably  l&e  most  recent  ef 
these  emptioKis,  for  we  find  them  assooiated  with  the  LoSas,  whidh  was  (^tdte  a 
reoent  deposit,  and  there  are  no  traces  of  it  after  that  period.  The  onrrentB  <rf 
lara  also  oonf orm  to  the  present  oonfignration  of  the  oonntry. 

I  hope  that  the  few  remarks  I  have  made  on  the  Lower  Eif el  and  its 
▼olcanoes,  may  induce  some  member  of  this  Socie^,  who  happens  to  be  Ixayel- 
]2ng  in  that  neierhbonrhood,  to  pay  a  visit  to  the  Upper  £if  el,  and  make  a 
better  examinatian  of  it  than  I  was  able  to  do  of  the  Lower  Division,  and  give 
tite  Sociefy  the  benefit  of  his  observations  at  some  fatore  meeting. 

62  persons  were  present. 


MsETiiro  HELD  MiY  9th,  1868. 

ArriK  yarions  private  business,  the  following  Exhibitions  w«rf 
passed  ronnd : — Eryon  WHmcotensis,  Insect  wings  and  plants,  ftom 
base  of  Lower  Lias,  near  Stratford ;  by  B.  Clbminshaw.  Varions 
kinds  of  Bitnmen,  and  Oxide  of  Manganese;  by  the  Bey.  T.  N. 

HUTCHINSOK. 

A  Paper  "On  Caterpillars,"  by  G.  B.  LohqstatFi  was  read,  ia^ [ 

his  absence,  by  the  Secretary.  j " 

Ohs  of  the  most  interesting  things  in  the  pursuit  of  Entomology  is  the      ' 
observation  of  the  varied  stnicttire  and  habits  of  the  caterpillars,  or  larv»  of 
bnttezflies  and  moths.    Their  colour  and  variety  of  form  are  almost  infinite) 
and  nearly  every  plant  on  the  face  of  the  globe  affords  food  to  ohe  or  more 
Bpedea,  and  their  habits  are,  in  many  cases,  no  less  strange  than  their  forms. 

I  wUl  first  say  a  little  of  their  exterior  structure.  GaterpiUars,  as  a  g^eral 
rule,  are  composed  of  13  lings  or  segments,  the  head  counting  as  the  1st;  the 
2nd,  3id,  and  4th  segments  are  in  nearly  all  cases  each  provid^  with  a  pair  of 
IsgB  or  clawa,  making  six  legs  in  all.  Besides  the  legs,  they  possess  members 
to  which  the  name  of  proiegs,  or  claspers  has  been  given ;  they  are  not  true 
legs,  but  are  flaps  provided  with  suckers,  by  means  of  which  the  creatures 
sze  enabled  to  cling  tightly  to  their  food,  and  to  ascend  walls  and  Irees  with 
SSS8.  These  olaspers  are  usually  10  in  number ;  four  pairs  are  placed  on  the 
ventral  segments,  and  one  pair  on  the  last,  or  anal  segment.  This  drawing* 
[Fig.  1.]  will  shew  the  g^eral  structure  of  a  caterpillar.  A  large  class  of 
isothfl  (called,  from  the  curious  manner  in  whi<^  their  larvsa  walk,  Qeametrai) 
poneas  only  four  of  these  claspers,  which  are  placed  on  the  two  last  segments 
of  the  body.  The  drawing  Fig.  2.  represents  a  larva  of  the  G^eometrous  type. 
The  mode  in  which  Ckome&ous  larvae  walk  is  very  curious.  They  seize  firmly 
the  sobstanoe  on  which  they  stand  with  their  two  pair  of  claspers;  they  then 
stretch  the  body  out  as  far  as  possible,  and  catch  hold  of  something  with  their 
forelegs,  or  true  legs,  then  they  leave  go  with  their  claspers,  and  draw  the 
body  up  towards  the  head,  and  seize  hold  of  the  stem  or  leaf  on  which  they 
are  walking,  with  their  prologs,  just  behind  the  part  where  their  legs  are 
holding.    This  will  be  better  understood  by  Fig.  3. 

Caterpillars  breathe  through  small  holes  in  the  sides  of  the  segment,  called 
^xSradea;  they  appear  to  the  naked  eye  to  be  small  dots,  and  are  often  of 

brilliaat  colours. 

• 

The  legs  of  caterpillars  are  in  some  cases  modified,  thus—The  larva  of  tbe 
pobstsr-moth  (SUwrovns  fagi)  has  the  second  and  third  nair  of  legs  very 
w&g,  sad  instead  of  the  anal  olaspers  it  has  a  pair  of  very  snort  tails.    Fig.  4 
*  Thedzawiags  were  prepared  for  anastatio  printing  bj  J.  0,  ▲ndeison. 
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lepsoeaii  thlft'lanrmi  In  the  oaae  of  the  PoM-inolih  larriy  tliA  aiiil  <d«(^^ 
•ce  TCfdaoed  l^  a  pair  of  long  taili,  from  whiflh  the  oeten^^  when  elezmad, 
can  put  forth  two  kmgi  i^  helz-like  teils,  with  whioh  it  toobhM  that  part 
of  itB  bod/  whi^  has  been  hurt,  at  the  same  time  it  raises  its  hsad  into  the 
air.  It  has  been  sniipoaed  that  the  object  of  these  tails  is  to  driye  awaj 
Idhneomon  flies,  which  laj  their  eggs  in  the  oateipillar,  and  prodnoe  S£obs» 
which  eat  the  caterpillar,  and  cause  its  destmotioii.  The  attitade  of  the  Pnaa- 
moth  larva  when  touched  is  shown  in  Fig.  5. 

The  skin  of  most  oaterpQlars  is  quite  smooth  and  soft;  the  oaterpillar  of  tilie 
Poplar  hawk,  however,  has  a  rough  skin,  resembling  shagreen:  manyoatearpOlara 
have  humps  and  warts  of  varions  shapes  on  their  bodies:  the  Isrva  of  the  Hawk 
Moths  have  in  most  oases  a  long  horn  on  the  Isst  segment.  Then  again,  whila 
most  caterpillars  are  destitute  of  hairs,  manj  yery  common  kinds  are  densely 
dcthed  wiuL  hairs.  The  common  Tiger  caterpillar  for  instance  (ArcHa  et^). 
The  hairs  of  the  Gold-tail  (Liparii  arnnfiwC)  and  of  the  Drinker  (Odomnti^ 
pctataria)  caose  great  pain  and  intense  itching  when  they  get  into  the  ddn. 
Tlie  caterpillar  c3  the  vapourer  moth  (Orgyia  a^Uiqua)  ntm  several  dense 
tofts  of  hur  on  its  batdc,  and  also  three  long  tufts  of  clubbed  hairs,  which  give 
it  a  verjr  curious  appearance.  The  tufts  are  of  a  vellow  odour,  and  the  long 
dlubbed  hairs  blauc,  and  the  body  of  the  oaterpillar  is  marked  with  red  and 
Uaok,  so  it  is  a  very  pretty  one. 

Now  referring  to  the  habits  of  larvio,  we  will  first  consider  the  modes  of 
zesting  peculiar  to  rarious  species.  Host  of  the  hairy  caterpillarB  rest  perfectly 
exposed  on  the  surfaces  of  leayes,  merely  stretched  out  at  full  length.  The 
hunr«B  of  the  Hawk-moths  rest  in  a  very  curious  position.  Thisdrawing  [Fig.  6] 
represents  the  handsome  fat  larva  of  the  Privet  hawk-moth  (Spkinw  li^ui^Jt 
which,  after  having  stripped  the  twig  on  whioh  he  stands,  proud  of  us 
aooomplishment  and  tired  of  eating,  raises  the  fore-part  of  his  body  sunerUy 
into  the  air,  and  goes  to  deep.  One  of  these  larvn  can  scarcely  be  snaken 
from  hisperoh  when  in  this  position,  for  he  graras  the  twig  very  tightly  witiii 
his  daspers.  Linnsus,  when  in  one  of  his  fanciful  moods,  thooght  this 
attltode  like  the  attitode  of  the  Egyptian  Sphinx,  hence  this  Mbe  of  moths 
was  called  by  him  8pkiH0es, 

Oneof  tfaemost  extraoEdinary  positions  of  rest^  and  one  that  looks  excess- 
ively uncomfortable,  is  that  of  the  Prominent-moth.  It  raises  the  anal 
segments  into  the  air,  and  the  fore-part  of  its  body  is  lifted  up  and  bent  in 
a  yery  strange  manner.  From  its  shape  when  at  rest  it  has  been  called  ybtc^ 
donta  liesae.  It  has  also  three  very  curious  humps  on  its  back,  snd  its  brown 
odour  and  its  attitude  make  it  look  yery  much  like  a  shrivdled  dead  leaf. 
Vig,  7  represents  it 

The  ten-legged  oaterpillsra  of  the  Beometra  rest  in  very  yarioos  positions. 
Borne  stretohed  out  and  quite  stiff,  some  bent^  and  some  curled  up  almost  into 
the  diape  of  a  note  of  interrogation.  In  all  tiiese  cases  the  Oecmetrons  larvii 
only  retain  their  hold  by  the  anal  daspers^  and  are  attadied  to  the  leaf  1^ 
a  "^read  of  silk,  by  which  they  hang  if  slukken  from  their  post  In  some  oaasa 
they  rest  bent  in  such  a  manner  that  their  heads  nearly  touch  theiz  tails. 
Fig.  8  represents  some  of  the  attitudes  of  geometrons  lama  at  rest 
These  larvsa,  as  Mr.  Bidgwiok  remarked  in  his  paper  on  ''  Protective  Besemb- 
lances,**  are  many  of  them  very  similar  to  bits  of  twig  in  their  odour,  and  hf 
their  attitudes  they  add  to  the  resemblanoe.  Stan  this  Ukeness  they  axe  often 
oaterpOlan* 


A  great  number  of  the  green  oatexpillazB  rest  stretdied  at  foil  lengUi  along 
the  miflbdbs  or  petides  of  leaTSB. 
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1  wffl  now  nj  a  few  wotdi  on  ttie  numuir  In  wUoh  larvB  fted.  Brety 
part  of  theplaat  it  liaUo  to  tibe  atteokof  oaterjrfllaxB,  forsome  feed  on  the 
MHYefl^  some  on  the  wood,  on  the  berk,  the  seed,  the  flower,  the  root^  the  pith. 
Some  feed  quite  exposed;  others  spiA  two  or  three  leayes  together;  maziy  feed 
hi  the  interior  of  the  plant;  a  few  species  feed  on  the  wax  m  beehiveei  Very 
maaj  roll  up  a  leaf  iod  feed  Inside  or  ^sten^two  leaves  together;  while  I 


one  or  two  feed  inside  galls.  The  Clothes-moths  make  a  oovered 
galUrr  and  feed  inside;  while  a  lurge  number  oonsfamot  oases,  after  the  manner 
of  oaddis  worms,  and  walk  abont  with  them  on  their  backs.  Then  one  of  the 
most  interesting  and  most  nnmerons  olannon  are  those  minute  spedes  known 
as  miners,  whuSi  feed  between  ^e  upper  and  lower  epidermis  of  the  leaf, 
eatmg  the  green  portion,  and  making  the  diaooloored  blotches  and  tortnooa 
lines  so  often  seen  on  leayes. 

I  have  this  evening  lightly  touched  on  several  points  in  the  eoonomv  of 
esteipillars,  whidi  won&  famish  materialsfor  a  great  many  papers^  and  whioh 
I  hope  will  be  earefnlly  worked  ont^  one  by  one. 

A  few  notes  were  read  by  B.  CLiMnrsHAWy  on  a  Slab  of  New 
Bed  SandBtone  presented  by  F.  B.  Smith.  It  showed  footpriniSy  at 
one  time  Bnpposed  to  be  uioee  of  the  Oheiroihervumy  an  unknown 
reptile,  bnt  now  assi^ed  by  Frofeaaar  Owen,  from  bones  fonnd  in 
Germany  and  Warwickshire,  to  some  animal  of  the  Batrachian 
order,  far  larger  than  any  now  extant.  The  animal  has  been  named 
LdhyrUUhodonj  from  markings  on  the  teeth. 

Q.  A.  OoiLVii  exhibited  some  Fossils  from  the  Bed  Orag, 
Aldborongh,  and  read  some  notes  on  the  locality  in  which  they 
ware  found. 

# 

N.  MASTBBiCAir  exhibited  a  Badger,  recently  killed  in  Wiltshire, 
and  read  some  notes  on  it. 

A  Plan  of  the  Close,  indicating  the  Trees  in  which  the  Books 
had  built  this  year,  was  exhibited  by  J.  M.  Lx&na. 

At  a  Prirate  Business  Meeting,  Associates  wore  made  eligible 
to  hold  Offices. 

89  persons  were    present. 


HiiTiNO  HELD  Mat  2Sbd,  1868. 

Thb  following  Exhibitions  were  made: — Snlphate  of  Copper, 
crystallized  at  high  temperature,  exhibiting  Prismatic  colomrs  from 
interference;  by  the  Bev.  T.  N.  HurcmvsoN.  Lead  Ore  frt>m 
Torkshire ;  by  £.  J.  Norton.  Smedo  eampeitris ;  by  Mr.  Ettcheksb. 
Boman  Lamp,  dng  np  near  Lincoln ;  Vertebra  of  Whale,  and  part 
of  Femur  of  Elephant,  from  the  Forest  Bed  at  Cromer;  by  Mr. 
Wnsov.  Meiocene  and  Bed  Clay  Fossils,  by  O.  A.  Ooilyh. 
Andamanese  Curiosities,  presented  to  the  Library  1^  O.  E.  Fbtib, 
Esq.,  were  described  hy  F.  C.  Silous. 

A  Letter  from  Mr.  Wallaoe,  author  of  the  article  on  ''  Protectiye 
Bssemblanoesy"  commented  on  by  Mr.  Sidgwick  in  tiie  last  Beport^ 
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WM  read  by  F.  0.  Silous.  Mr.  Wallaee  raggeBted  thai  the  Hem- 
}mn  oould  profitably  observe  wbat  Caterpillars*  were  or  were  not 
fed  upon  by  wbat  Birds,  witb  a  view  to  showing  whether  they  were 
protected  specially  by  colour,  or  taste. 

A  Paper  was  read  '*  On  Reason  and  Instinct  in  Animals,*'  by 

V.  LSFBOT. 

Thbbx  seems  to  exist  in  the  minds  of  most  people  a  deeply-rooted  idea  that 
one  of  the  chief  differences  between  man  and  l^tes  is,  tnat  the  former  acts 
from  reason,  the  latter  from  instinct.  A  little  consideration  of  the  actions  of 
animals,  and  the  motiyes  by  which  they  are  induced  to  act,  will,  I  think,  show 
how  little  f otmdation  there  is  for  this  idea.  Many  of  ns  wonld,  if  asked,  deny 
the  ezistenoe  of  reason  in  animaU,  and  most  at  ns  ignore  it.  And  it  is  this 
same  prajndioe  that  makes  ns  lay  so  much  more  weight  on  instanoes  where 
reason  seems  to  be  entirely  absent,  than  on,  I  think,  more  frequent  instsnoes 
where  it  has  been  brought  into  action.  But  before  giving  i-nafaiTiniMi  on  either 
side,  let  us  consider  what  instinct  reallj  is.  "  Instinct"  writes  one  anthorf,  '*is 
a  determination  given  by  Almighty  wudom,  to  the  mind  of  the  brute,  to  act  in 
•uoh  or  Booh  a  way,  upon  such  or  such  an  occasion,  without  intelligenoe, 
without  knowledge  of  good  or  evil,  and  without  knowing  for  what  end  or  pur- 
poie  he  aotB  !"  And  it  differs  from  reason,  in  as  much  as  rational  actions  are 
those  performed  to  the  furtherance  of  a  certain  end  or  motive  ;  or  to  escape 
from  something  which  experience  teaches  as  unpleasant^  whilst  ixistinctive  ac- 
tions, although  they  have  a  cause,  namely,  the  internal  impulse  which  prompts 
them,  yet  cannot  be  said  to  have  a  motiva  It  is  dear,  that  in  a  more  or  less 
degree,  according  to  his  state  of  civilization,  man  shares  instinct  with  the  brutes; 
for  instance,  there  is  the  instinct  of  fear,  or  self-preservation,  and  there  is  the 

*  G.  B.  Longstaff  has  recorded  in  the  Entomological  Album  the  following 
cases  of  Protective  Colouring  in  Caterpillars,  from  Us  own  observations : — 

There  is  a  large  genus  of  closely-allied  moths  of  the  class  Geometne,  called 
Su^thecia.  The  larvsB  of  this  species  feed  in  a  very  exposed  manner  upon 
Ishjb  flowers  and  seeds  of  plsnts,  and  to  give  them  security  they  very  much 
resemble  the  flowers  and  seeds  upon  which  they  feed.  Several  larvse  of  dif- 
ferent species  of  this  genus  have  come  under  my  observation  during  the  past 
holidays.    Of  these  I  may  mention  four  species,  viz. : — 

First,  one  that  feeds  on  ling  (Calluna  rulgarU),  and  is  coloured  with 
alternate  patches  of  green  and  Iplliant  pink,  which  is  excessively  like  the 
heath  flowers.    Its  name  is  £.  NcA^ta, 

Second,  another,  which  feeds  on  An^eli^a  iylvestrU,  is  varied  with  brown 
and  pale  olive-yellow,  and  very  closely  resembles  the  seeds  of  that  plant  I 
looked  once  at  an  umbel  of  the  Angelica  tyltettri*,  and  soon  saw  three  or  four 
larvsEL  but  so  closely  did  they  resemble  the  seeds,  that  after  examining  the 
umbel  for  several  mmutes  I  succeeded  in  finding  16,  whereas  at  first  sight  I 
thought  that  there  were  only  about  three. 

Third,  one  which  feeds  upon  an  umbelliferous  plant)  whose  name  I  do  not 
know,  which  has  greenish-white  flowers,  with  pink  involucral  bracts,— is 
coloured  pink  and  white  alternately ;  while  the  Fourth,  which  feeds  on  Bag- 
worty  is  miif ormly  yellow. 

In  the  larvsB  of  all  the  species  of  this  genus,  there  is  a  great  resemblance 
of  form  and  similarity  of  marking ;  but  in  colour  they  have,  as  we  see  in  the 
above  four  instances,  a  very  striking  resemblance  to  the  plants  on  which  they 
respeotitsly  live. 

t  Author  of  Andint  MetaplijFsloi, 
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Booial  imlinot  The  former  of  these,  of  oonise,  has,  with  most  raoes  of  xnea, 
been  madti  modified  by  the  adyance  of  civilization,  and  oonaeqnent  increaee  of 
wealth  and  personal  safety.  But  in  animalw  it  appears  very  strikingly.  People 
who  have  laid  traps  for  foxes  in  North  America,  tell  how  in  many  instanoes, 
after  the  trap  has  been  buried  in  the  snow,  and  pieces  of  fish  scattered  as  bait 
over  and  around  it,  a  fox  will  come,  smell  cautiously  around,  and  eat  the  fi^ 
scattered  round  the  trap,  but  at  the  same  time  studiously  avoid  those  pieces 
immediately  over  it,  and  thus  escape  unhurt.  And  this  instinct  of  self-preser- 
vation is  also  seen  in  the  cautious  way  in  which  horses,  going  over  the  moon 
in  Scotland,  avoid  Ihe  soft  portions  of  the  bogs. 

And  there  is  also  the  instinct  of  parental  affection  shared  by  all  creatures. 
And  there  is  discrimination  in  food,  by  which  animals  in  most  cases  will  avoid 
noxious  food,  which,  however,  comes  under  the  instinct  of  self-preservation ; 
SB  does  also  the  fact,  that  where  great  and  wanton  destruction  of  animal  life 
has  occurred,  tiiey  vrill  avoid  the  place  for  years.  The  Walrus  thus  forsook  a 
part  of  Spitzbergen  ;  and  the  Reindeer  permanently  forsook  the  west  side  of 
Hudson*8  Bay,  in  1835,  in  consequence  of  a  wholesale  slaughter  by  the  Indians, 
in  Grossing  York  Biver  the  year  before.  In  these  instances  the  animals  seem 
to  have  profited  by  experience. 

Perhaps  it  may  be  said  that  one  great  evidence  of  the  possession  of  reason 
is  the  abiUty  and  desire  of  improving  one's  condition ;  and  certainly  it  is  a 
well-known  fact,  that  most  animals  go  on  building  the  same  homes  year  after 
year,  without  the  slightest  improvement.    And  in  some  instances,  there  is  some 
especial  peculiarity  in  the  making  of  it  which  instinct  teaches,  but  for  which 
no  satisfactory  reason  can  be  found.    Such  for  instance  is  the  path  of  glittering 
pebbles,  which  the  Australian  Bower-bird  makes  round  its  bower,  on  which  it 
strats  all  day,  and  also  the  bower  itself,  which  Mr.  Wood,  in  Hornet  ffnthovt 
Handi,  says,  is  not  the  bird's  nest^  but  is  used  as  a  general  assembly  room,  for 
not  only  the  Bower-bird,  but  other  birds  also.    Mr.  Wood  says  this  bower  and 
path  are  made  solely  for  amusement ;  but  perhaps  there  is  some  other  reason 
for  it  not  yet  discovered.    But  it  is  not  only  among  the  brutes  that  we  find  this 
want  of  improvement ;  and  if  we  say  it  betokens  necessarily  want  of  reason, 
the  same  remark  must  apply  to  savages ;  such  as  especially  ^e  savages  of 
Australia,  and  the  Andaman  Islands.     But  we  find  that  as  soon  as  civilmition 
>■  introduced,  they  adapt  their  habits  to  their  altered  condition,  and  improve- 
ment soon  appears,  and  instinct  gives  more  and  more  place  to  reason.    Is  it 
impoanble,  uieref ore,  that  the  reasoning  power  of  animals  also,  when  they  are 
domesticated,  and  after  intercourse  with  man,  may  also  increase  ?   It  is  certain 
that  domesticated  animals,  such  as  the  dog,  horse,  or  elephant,  show  more  signs 
of  intelligence  and  understanding  than  those  quite  in  their  wild  stete,  such  as 
the  fox  or  hare ;  but  I  have  lately  heard  of  an  ingenious  way  in  which  a  hare 
escaped  its  pnrsuers,  namely,  by  creeping  into  a  hole  in  an  old  wall,  and 
wai&ig  till  the  hoxmds  ran  by.    And  there  is  the  more  common  instance  of 
intelligence,  in  which  the  Hooded-gray  or  Royston  Crow,  breaks  the  sheU  of 
muscles  and  cockles,  by  flying  to  a  great  height,  and  letting  them  drop  on  the 
rocks.     Dr.  Stanley  tells  of  a  snake-eater,    Vultur  Serpentariut,  of  Africa, 
which  was  observed  to  kill  a  serpent  in  the  same  way,  wnen  he  found  it  too 
disabled  by  previous  attacks  to  make  any  resistance.    Perhaps  these  instances 
may  be  merely  considered  as  the  instinct  by  which  nature  tought  these  animals 
to  procure  themselves  food,  and  not  as  showing  forethought  on  their  part.  But 
if  this  is  the  case,  it  seems  impossible  to  put  any  limit  to  instinct ;  and  it  might 
almost  as  well  be  said,  that  the  subtle  way  in  which, the  North  American 
Indian  avoids  his  pursuers  is  due  to  instinct. 

There  are  some  extraordinary  cases  of  instinct,  which  it  is  extremely  hard, 
If  not  impoanble  to  explain.    For  example,  the  instinot  which  prompts  Uie 
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travelling  fldies  of  O^loii  to  mo?e  aboiit  orer  the  laad  in  lihe  diy  aeiMn,  from 
pod  to  pooL  Sir  Bmerson  Teonant  wbjb  that  the  fish  leaTe  t&e  pools  and 
nnllaha  m  tlie  dry  aeaaan,  and  by  an  instinot  aa  yet  nnexplalned,  aniape  i^neix 
oouxee  through  the  graas  towazd  the  nearest  pool  of  water.  He  sars  that  the 
indlTidnal  most  oft^  met  with  in  tiieae  ezctirslons  is  a  kind  of  Peron,  and  tliat 
their  bones  are  so  shaped  as  to  contain  a  certain  supply  of  moistmre,  whioh 
endes  during  the  joTimey,  and  keeps  the  gills  damp ;  and  though  they  gener- 
ally travel  by  night,  Mr.  K  Layaxd  once  met  a  number  of  them  traTeUing 
along  a  hot  and  dusty  roed  xmder  the  mid-day  sun.  Here  the  motive  of  the 
movement  of  the  fish  is  evident,  but  how  instinct  guides  them  from  pool  to 
pool,  and  from  the  dry  ones  to  those  that  are  not  dry,  is  not  so  eridentb 

Host  of  the  instances  of  intelligenoe  we  hare  yet  oonsiderod  may,  however 
unlikely,  be  put  down  to  instinct  in  some  form  or  other,  but  now  let  us  see 
if  more  than  mere  instinct  is  not  sometimes  shown.  The  evident  means  of 
communication  which  animals  pooaesB  with  each  other,  even  with  tlioee  of 
different  species  to  themselyes,  seems  in  many  instances  to  indicate  ipeason  and 
calculation.  This  is  especially  aeen  at  the  frequent  meetings  of  Crows,  Herona, 
small  Storks,  and  Magpies.  Dr.  Stanley,  in  his  book  on  birds,  gives  an  aoooimt 
of  every  singular  meeting  of  Storks,  that  was  witnessed  near  a  small  village  on. 
the  banks  of  the  Rhine,  "  where,"  he  says,  **in  a  large  meadow,  eveij  autmnn, 
the  Storks  assemble  to  hold  (as  tiie  country  people  call  it)  a  council,  just  before 
their  annual  migration.  On  one  of  these  occasions  about  fifty  were  observed 
formed  in  a  ring,  round  one  individual  whose  appearance  bespoke  great  alarm. 
One  of  the  party  then  seemed  to  address  the  conclave,  by  clapping  its  wings  for 
about  five  minutes ;  it  was  followed  by  a  second,  a  third,  and  a  fourtii  in 
regular  succession,  each  like  the  first  cla}yping  its  wings  in  the  same  odd  and 
significant  manner.  At  last  they  all  joined  in  chorus,  and  with  one  aooord 
fell  on  the  poor  culprit  in  the  middle,  and  despatched  him  in  a  few  seconds. 
After  which,  they  rose  up  in  a  body,  and  one,  according  to  their  custom,  tiJdng 
the  lead,  fiew  off  to  the  southwazd." 

In  a  late  number  of  an  Australian  newspaper,  there  was  an  aoooont  of 
some  birds  which  were  seen  to  attempt  to  rescue,  in  a  body,  one  ot  thdr  species 
which  was  encircled  in  the  coils  of  a  serpent.  The  strugglcL  which  lasted  for 
some  time,  was  put  a  stop  to  by  a  man  killing  the  serpent^  when  the  birds  with 
their  rescued  companion  flew  off. 

And  ants  have  been  observed  to  congregate  and  oommunioate  with  each 
other  in  the  same  way.  A  gentieman  once  watched  some  ants,  which,  on  dis- 
covering a  beetie  crawling  along,  went  and  collected  other  ants,  and  having 
assembled  in  a  body,  made  a  simultaneouB  rush,  and  carried  the  beetle  away. 

Now  I  think  that  in  these  instances,  reason,  intelligenoe^  and  oaloulation, 
is  shown  as  clearly  as  it  could  be  in  any  action  of  man. 

A  very  remarkable  instance  of  intelligenoe  shown  by  a  dog,  though  not  in 
the  same  way,  is  told  by  Mr.  Atkinson,  in  a  book  of  NaturiJ  History  written  by 
him: — **  A  coach  was  once  going  along  a  road  on  a  dark  night  at  a  good  paoe^ 
when  suddenly  the  horses  were  hindered  by  the  incessant  barkinff  of  a  dog, 
which  continued  until  the  guard  got  down  to  drive  it  away  ;  but  tne  barking 
and  significant  gestures  of  the  dog  only  increased,  until  at  last  the  guard  was 
induct  to  follow  him.  After  proceeding  a  little  way,  he  came  to  the  dog*B 
master  lying  drunk  right  across  the  road,  and  his  horse  standing  beside  >»i'ni^  so 
that  if  the  coach  had  proceeded,  death  or  severe  injury  to  the  man  must  have 
been  the  consequence."  But  the  dog's  intelligence  prevented  this.  And  this 
can  certainly  not  be  called  an  instance  of  the  instinot  of  self-preservation, 
beoause  the  dog  could  have  escaped  injury  easily,  and  all  his  anxiety  was 
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eridfliitlj  about  his  master,  whose  life  he  poEoeiTed  was  in  cUmger  if  the  ooaoh 
was  nol  sboppedL 

And  to-daj  I  was  told  a  well-aathentioatied  story,  of  a  doff  who  is  in  the 
hahit  of  reoeiyingf  pennies  from  his  friends,  takinp^  them  to  the  baker's  shop, 
of  which  he  knows  everj  one  in  the  town,  gettmg  a  roll  in  exchange,  and 
trottiiig  off  contented.    A  very  similar  story  fi  told  in  Je%M%  Gleanings. 

But  though  all  these  examples  show  the  inteUigenoe  of  brutes,  they  have, 
like  human  creatures,  been  known  sometimes  to  do  very  stupid  things.  And 
in  some  oases  instinct  appears  entirely  at  fault.  Of  the  former,  a  remarkable 
ixistence  was  lately  noticed,  and  I  beUeve  not  published.  A  Sparrow,  seeing  a 
lot  of  shdls  lying  about  at  Woolwich,  tried,  and  found  to  her  great  joy  uie 
oonU  just  squeeze  herself  into  the  fuse-hole  of  one  of  them.  Accordingly, 
thinking  she  had  found  a  capital  place  for  her  nest,  she  built  it  and  hatched 
her  eggB.  But  wluai  the  young  were  fledged,  and  tried  to  get  out  of  the  shell, 
thsy  were  too  weak  to  squeeze  up  through  the  hole  ;  and  the  tragedy  ended  by 
the  mother  bird  forsaking  them,  and  the  young  all  dying  of  starvation.  One 
would  hare  expected  instinct  would  haye  told  the  mother  that  the  young  birds 
woold  not  have  the  same  strength  as  herself,  and  would  not  have  been  able  to 
do  that  which  even  she  only  effected  with  difficulty.  There  is  also  a  very  conmicn 
insfcsnoe  of  instinct  still  more  clearly  appearing  at  faulty  namely,  that  of  Jack- 
daws carrying  sticks  crosswise  to  their  nests,  and  on  not  being  able  to  get  them 
in,  dropping  them  and  flying  for  more,  instead  of  taking  them  by  the  end  and 
ahoving  than  in.  In  the  somewhat  similar  case  to  this,  of  Owls  carrying  prey 
to  their  young,  instinct  does  help  the  birds  out  of  their  difficulty ;  for  they 
luitarally  carry  tiheir  prey  in  their  claws ;  but  as  long  as  the  mouse,  or  what- 
ever it  may  be,  is  hela  in  their  daws,  they  cannot  avail  themselves  of  their  feet 
in  their  ascent  under  the  tUes,  and  approach  to  their  holes ;  so  instead  of  drop- 
ping it  on  the  ground  like  the  Jackdaw,  the  Owl  flies  to  a  part  of  the  roof, 
zemoves  the  priae  from  its  daws  to  its  bill,  and  scrambles  with  it  to  its  nest. 

And  as  a  last  anecdote,  I  will  mention  the  following,  in  which,  on  instinct 
faiUng,  reason  came  into  action.  A  bird  had  built  her  nest  in  a  vine, — ^which 
covered  a  wall  of  a  building, — ^in  such  a  position  that,  through  the  day,  the  sun 
shone  with  ito  full  glare  on  to  the  nestlings  ;  which  were  nearly  being  scorched 
I7  ibB  heat.  Here  instinct  had  not  prevented  the  mother  exposing  her  young 
to  death ;  but  to  prevent  this  fate,  she  came  in  front  of  the  nesty  in  the  wayof 
the  sun,  and  flattering  about  there  nearly  all  day,  used  her  wings,  both  as  a 
ahidd  from  the  heat^  and  a  fan  to  oool  the  young. 

Of  course  it  is  exceedingly  hard  to  know  where  instinct  ends  and  reason 
bsffins.  Beaaon  is  necessary  to  man,  while  instinct  is  suffident  for  brutes,  and 
a  nigh  instinct  might  be  more  useful  than  a  low  reason.  But  I  think  the 
few  anecdotes  out  of  the  very  many  on  record,  which  I  have  notioed,  clearly 
■how,  that  witlioat  any  donbt^  animals  do  possesB  a  degree  of  reason  or  under- 
standing, whidiever  name  is  preferred ;  and  are  able  to  calculate,  profit  by 
experience,  and  pre-arrange  plans  iu  a  degree,  though  much  inferior  to  human 
Giiatares,  yet  sufficient  for  their  purpose.  And  now,  hoping  I  have  not  been 
presaming  in  tonohing  on  the  subject  at  all,  I  will  end  my  paper, 

Ln  the  ensuing  conversation,  the  President  called  attention  to 
the  proper  and  more  limited  use  of  the  word  "  instinctive,"  as  only 
•'PpUcable  to  actions  independent  of  experienoe,  all  actions  founded 
on  experience  being  more  or  less  *'  rational" 
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F.  B.  Smith  exhibited  Suplectella  specioea  (Gfray),  or  YeniiA* 
Flower-Basket,  a  siliceous  sponge,  and  r^Ml  some  notes  thereon. 

About  40  years  agt)  dttrinjpf  the  yojage  of  the  "  Astrolabe,"  HH.  Qnoy  and 
Oaimard,  the  naturaUstB  of  the  expedition,  reoeived  from  Mr.  Hercns,  the  Got- 
emor  of  the  Molnccas,  a  spedmen  of  a  tabular  sponge,  which  tiiej  figured  in 
the  Atlas  of  the  voyage  imder  the  name  of  the  '^Corbeille  de  Yeniu,*'  or 
A  Icyoncellum  Speciofum.  Both  the  fignre  and  description  were  very  maoonrate, 
and  the  sponge  was  very  little  known  or  understood.  This  specimen  of  MM. 
Qnoy  and  Gaunard  is  still  in  the  Museum  of  the  Jaidin  des  Plantes,  at  Paria. 

When  the  late  Mr.  Hugh  Gumming  was  collecting  shells  in  the  Fhiliimme 
Islands,  he  had  a  specimen  given  to  him  of  the  BiUoeous  sponge,  which  Pro- 
fessor Owen  described  and  figured  under  the  name  of  Ihtplectella  AtperffiUt 
This  specimen  remained  unique  for  many  years.     Mr.  Cfumming  sold  it  to  1 


Broderip  for  £30,  who  on  giving  up  his  coUection  sold  it  back  to  Mr.  Oummizi|f 
for  the  same  sum.  This  specimen  (a  very  imperfect  one)  is  now  in  the  Britum 
Museum.  A  short  time  ago  some  12  or  14  specimens  were  sent  to  London  to  m 
merchant,  who  hearing  that  the  only  specimen  known  cost  £30,  refused  to  sell 
any  at  a  lower  price,  but  the  number  naturally  lowered  their  valae^  so  that 
after  keeping  them  for  more  than  a  year  he  sold  them  for  £10  each,  but  the 
stock  had  scarcely  been  sold  when  a  large  importation  arrived,  and  the  price 
rapidly  fell  from  £10  to  £6,  and  from  t£at  to  30b.  or  £1,  and  now  th^  aie 
much  less.  In  Mamlla  these  Euplectell<B  are  called  Regadera,  i.e.,  watering-pota^ 
by  tiie  fishermen,  who  get  them  up  from  deep  water  near  the  Idand  of  Tebo. 

Small  crabs  are  often  found  in  the  tube,  and  the  Spanish  fishermen 
believe  these  crabs  form  the  sponge  for  their  house,  but  there  is  no  doubt  the 
crabs  enter  the  sponge  before  the  lid  at  the  top  is  formed,  which  is  not  pro- 
duced until  the  tube  has  reached  its  full  size,  and  when  the  lid  is  formed  the 
crabs  are  enclosed  in  the  sponge,  as  in  a  trap.  Some  of  these  fishermen  believe 
that  a  male  and  female  crab  each  form  a  sponge,  and  hence  they  regard  two 
tubular  sponges  as  one  specimen.  Two  specimens  were  sent  to  the  BritiBh 
Museum  so  regarded. 

Mr.  Semper,  who  has  studied  these  sponges  at  Tebu,  says  that  two  kinds 
of  aniTnalfl  are  found  in  them,  a  sea-louse  and  a  shrimp  ;  he  says  he  has  never 
seen  more  than  one  sea-louM  in  a  tpecimen,  but  that  when  he  has  observed  the 
shrimp,  there  is  always  a  pair  of  them  in  the  same  tube  ;  sometimes  the  single 
sea-louse  and  a  pair  of  shrimps  are  found  in  the  same  sponge,  and  then  &e 
fii^ermen  compare  them  to  a  married  couple  and  a  "  house  friend.^'  Some 
persons  having  thought  that  specimens  with  crabs  in  them  were  more  perfect 
and  v^uable,  ^ause,  as  they  supposed,  they  contained  the  animal  that  formed 
them,  the  dealers  have  therefore  sometimes  broken  the  tubes  off  at  the  root^ 
and  inserted  a  crab  (even  English  one^),  and  put  the  two  parts  of  the  sponge 
together  again,  hiding  the  bre^  by  the  long  barbed  filaments  at  the  rootl 

When  the  sponge  is  first  formed  it  is  only  a  cylindrical  tube,  consisting  Oif 
bundles  of  elongat^  thread-like,  siliceous  spicules,  placed  at  distances  firom 
each  other,  and  extending  from  the  base  to  the  top  of  the  tube ;  these  axe 
crossed  by  similar  bundles  of  fibres,  forming  hoops  at  right  angles  with  the 
longitudmal  bundles,  but  leaving  square  apertures  or  meshes  at  certain  dis* 
tances.  When  the  tube  has  reached  its  fuU  size,  a  netted  lid  is  formed  over  the 
top  of  the  tube,  and  raised  ridges  are  formed  outeide  the  tube,  to  add  strength 
to  the  structure  ;  the  uppermost  one  of  these  ridges  forms  a  fringe  round  the 
top  of  the  tube,  between  the  lid  and  the  tube. 

The  skeleton  of  the  Euplectella  has  been  compared  to  laoe,  and  to  the 
woollen  knitted  shawls  made  in  Shetland.    The  threads  of  the  JEkiplecteUa 
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axe  not  fiist  spun,  and  then  interwoven,  as  are  works  of  human  manuf  aotore, 
but  are  formed  by  the  animal  as  they  are  interwoven,  the  two  processes  of 
farmation  and  weaving  going  on  sunnltaneouflly  or  pari  pauu^  and  this  is 
ahown  by  the  fact  that  in  a  specimen  that  had  been  broken,  the  hole  was 
filled  up  with  interwoven  fibres,  like  a  dam. 

The  Ettplectella^  the  white  object  generally  seen,  is  only  the  skeleton  of 
the  sponge  ;  in  its  living  state  it  is  covered  externally  and  internally  with  a 
delicate,  thin,  gelatuious,  enveloping,  organic  tissue.  This  tissue  dries  on  the 
sponge  when  it  is  taken  out  of  the  water  ;  but  specimens  with  this  tissue  are 
Yerj  uncommon,  as  collectors  and  dealers  generally  soak  them  in  strong 
alkaline  lees,  and  then  in  chloride  of  lime  to  bleach  tibem,  and  thus  this  deli- 
cate tissue  is  destroyed. 

In  this  tissue  there  is  found  an  abundance  of  siliceous  stars  of  many 
farms,  some  with  simple  rays  and  others  forked,  and  many  with  divided  rajs 
lookizig  like  fingers. 

When  alive  the  sponge  sucks  in  water  at  the  round  holes  in  the  tube  and 
throws  it  out  at  the  mou&  ;  this  it  keeps  on  continuously  doing. 

At  the  root,  which  when  alive  is  buried  partly  in  the  sand  on  the  bottom 
of  the  sea,  there  are  many  fibres  growing,  that  come  up  towards  the  lid  ;  these 
are  barbed  in  different  places,  and  the  tips  of  many  have  a  four-hooked 
gTapnel-shaped  barb.    It  has  not  yet  been  ascertained  for  what  use  these  are. 

This  Ettpleetella  tpecwsaj  or  Euplectella  Atpergillum^  is  quite  different 
from  the  Aleyoncelluvi  tpeciosum  of  MM.  Quoy  ana  Gaimard. 

64  were  present. 

At  a  Private  Bnsiness  Meeting,  the  namber  of  the  Society  was 
limited  to  20  Associates  and  20  Members. 


Meeting  beld  Juke  6th,  1868. 

Tab  following  Exhibitions  were  made  : — Rock  Salt  from  Marsden, 
Cheshire ;  by  F.  R.  Smith.  Rock  Salt  from  Germany ;  by  S. 
HiiRRis.  Partial  Umbel  of  Chervil,  becoming  compound ;  by  the 
X^resident.  Pholydophortu,  Fish  Remains,  and  Lingtia,  from  the  fish 
bed  at  Newbold ;  by  E.  Cleminshaw.  Swifb's  Nest  and  Eggs ;  by 
17.  Mastebmait.  Bones  of  Sanrians,  from  King's  Newnham;  by  J. 
Abmitaob. 

F.  R.  Smith  then  read  a  Paper  "On  the  Salt  Works  in 
Cheshire,"  which  he  had  visited  daring  the  Easter  holidays.  The 
Paper  was  divided  into  two  parts ;  one  describing  a  visit  to  Messrs. 
Worthington  and  Co.'s  Works  at  Northwich,  where  salt  is  mann- 
factared  from  brine  ;  and  the  other  a  visit  to  Messrs.  Johnston  and 
Co.'s  Rock  Salt  Mines,  near  the  same  place. 

The  President  then  read  a  Paper  "  On  Dimorphism ;"  from 
which  we  extract  the  following: — 

A  FEW  words  may  not  be  wasted  on  Dlmorphhm  in  Plants.  Considerable 
attention  has  of  late  years  been  spent  on  this  subject,  and  discoveries  are  still 
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being  made.  If  we  cannot  make  any  disooveries  for  oozBelYea — though  it  ia 
not  impossible  that  we  should  do  so, — ^we  onght^  at  any  rate,  to  know  ue  new 
disooYeries  as  they  arise. 

IHmorphUm  or  Trimorphum  means  the  existence  of  two  or  three  distinct 
kinds  of  individoal  in  a  plant  or  an  animal.  This  is  quite  distinct  from 
variability^ — ^that  is,  the  tendency  of  plants  of  the  same  kind  to  rary  within 
certain  limits.  It  means  the  existence  of  distinct  forms,  as  the  queen  bee,  tbe 
working  bee,  and  the  drone  ;  or  again,  the  pistillate  and  staminate  willows  ; 
or  again,  the  winged  and  wingless  ants.  The  females  of  certain  butterflies 
haTe  appeared  of  sereral  distinct  forms,  not  connected  by  any  intermediats 
varietieB.  **  Certain  Brazilian  crustaceans,"  says  Mtdler  (quoted  by  Darwin), 
"  haye  two  forms  of  males, — one  prorided  with  pincers,  for  seising ;  the  other 
with  smelling-haizB,  by  which  the  sense  of  sm^  is  made  to  make  up  for  its 
want  of  pincers."  The  point  is  that  in  animals  it  is  not  unknown  to  find  not 
only  male  and  female,  but  more  than  one  kind  of  male,  or  more  than  one  kind 
of  female.  I  do  not  Imow  the  detaOs  of  these  cases  ;  and  I  pass  on  to  wh»t 
is  more  within  our  reach,  vis.,  the  cases  of  Dimorphism  in  Plants. 

The  plant  in  which  we  can  most  easily  obserre  Dimorphism  is  the  Prim- 
rose, or  Cowslip.  In  these  plants,  if  a  number  of  flowers  be  gathered,  they 
consist,  in  about  equal  numbers,  of  two  forms, — you  can  easily  see  that  one 
form  has  the  pistil  protruding  beyond  the  stamens,  and  the  other  the  stamens 
beyond  the  pistiL 

These  are  produced  about  equally.  I  counted  this  simmier  a  large  basket 
full,  of  several  hundreds,  and  the  kinds  did  not  differ  in  number  by  more  than 
10  or  16.  The  same  root  and  stock  alwa^t  bear  the  same  form  ;  hence  you 
must  not  be  surprised  in  a  bouquet  oontaiung  some  primroses  to  flnd  them  all 
the  same,  as  they  have  perhaps  all  come  from  the  same  plant.    • 

The  differences  are  shortly  these : — ^Long-sl^led  form  has  long  style  ; 
globular  stigma ;  rough  stigma ;  short  stamens ;  smaller,  oblong  pollen  ; 
upper  half  of  tube  expanded  ;  number  of  seeds  smaller.  Short-styled  form, 
has  short  style ;  flat  stigma ;  smooth  stigma  ;  long  stamens  ;  longer,  spherical 
pollen ;  tube  of  corolla  uniform  in  breadth  till  near  the  end ;  number  of 
seeds  larger. 

The  President  then  detailed  the  differences  of  the  two  forms,  and  exhibited 
specimens  of  each.  For  details,  the  reader  is  ref errrd  to  an  article  by  Mr. 
Darwin,  Linnean  Society' t  Joumalf  yoL  Yi.,  p.  77  (in  the  Society's  Library). 
A  good  popular  description  is  given  in  the  Popular  Science  Jteview  tor  1868. 

The  number  of  seeds  in  a  capsule  is  found  to  be  affected  by  the  question^ 
whether  the  plant  has  been  fertilized  by  pollen  from  itself  or  nrom  one  of  its 
own  form,  or  from  one  of  the  other  form.  Those  fertilized  with  their  own 
pollen  are  found  to  be  distinctly  less  fertile  than  those  fertilized  with  pollen 
from  the  other  form  of  plant.  For  the  details  of  Mr.  Darwin's,  see  the  paper 
quoted  above. 

Another  plant  which  Botanists  can  and  should  examine  is  the  Lythntm 
Salicaria,  or  Purple  Loose-strife,  which  you  can  get  at  Swift's.  This  plant  is 
trimorphous.  i.  e.,  it  has  three  forms  growing  on  different  plants.  These  forms 
were  first  discovered  by  a  Frenchman  in  1841.  Each  plant  has  one  pistil,  and 
two  whorls  of  six  stamens  each,  but  the  whorls  have  their  filaments  of  different 
lengths.  One  plant  has  longest  style,  middle  and  shortest  stamens ;  another 
has  middle  style,  longest  and  shortest  stamens  ;  and  the  third,  shortest  style, 
and  longest  and  middle  stamens.  The  account  of  the  different  degrees  of 
fertility  produced  l^  different  crosses  of  these  forms  is  given  in  JAtmean 
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SoeUiiff't  Journal,  Vo»  81,  p.  169.  BimJlflr  eftses  hare  been  fouid  in  Flazet 
(Lmmm%  in  Ozalia^  in  Hmts  {Menthd),  in  Polygonomfl,  and  in  plants  of  the 
Smbiacea,  Boroffinea,  and  Orchidacece,  The  nomber  of  cases  is  daily  being 
increased,  and  hj  studying  known  cases,  yon  may  possibly  be  led  to  disooTer 
otfaersy  which  have  not  as  yet  been  noticed. 

The  President  then  referred  to  the  dednctions  drawn  from  these  plants  by 
Ur.  Darwin  in  a  paper  read  February,  1868  (^Linnean  Society' t  Journal^  No. 
47,  p  393). 

The  two  points  which  yonng  Botanists  may  note  are,— (1)  that  these 
forms  bridge  orer  the  apparently  extreme  difference  between  di-acious  plants 
like  the  willows,  and  on&nary  perfect  plants.  (2)  that  the  nse  to  the  plant 
seems  to  lie  in  the  greater  fertility  produced  by  crossing.  C!omi)are  the  advan- 
tage gained  by  the  ray  florets  of  a  daii^,  in  being  neo^sarily  fertilized  by  the 
inner  florets. 

I  hope  you  will  find  some  specimens  of  Dimorphism,  and  exWnt  them  at 
oar  next  Meeting. 

46  persons  were  present. 


Meeitng  held  Juke  27th,  1868. 

Ezhibitions  : — ^Pod  of  Cingalese  Cotton  Plant,  and  Cast  of  same ; 
by  A.  P.  NoBTHCOTB.  Lythrujn  SoUica/na^  exhibiting  trimorphism 
(longest  and  shortest  pistil) ;  by  E.  Clemikshaw.  Biplogra^ma 
l^risHe;  by  Bev.  C.  Elseb. 

Tbe  Bey.  T.  N.  Hutchinson  then  gave  an  address  '^  On  Axes  of 
Botation,"  and  after  exhibiting  a  variety  of  experiments,  conclnded 
^th  "  The  Gyroscope." 

28  persons  were  present. 


Mebtino  held  Jult  4th,  1868. 

Exhibitions; — Reed  Warbler's  Nest;  by  N.  Masterman.  Echvum 
vulgare  (var.),  and  Reseda  lateola,  plants  new  to  the  list ;  by  P.  R. 
Smith.  CfuctUa  Epithymwn  (alive),  from  Devonshire;  and  two 
coherent  cherries,  with  a  common  peduncle ;  by  the  President. 
Pearl  from  Unto  tnargariiifera  (Fresh- water  Mnscle) ;  by  J.  D. 
Lawe. 

A  Paper  was  read  by  E.  Clbminshaw,  "  On  the  River  Gravels." 

At  a  subsequent  Meeting,  Mr.  Wilson  expressed  his  dissent  from 

Bome  conclusions  in    this   paper,   and    his  views  will    be    found 

subjoined. 

1^  the  neighbourhood  of  Rugby  we  have  two  distinct  f  ormationB.  The  Lias 
*^  the  Limestone  which  form  the  fundamental  rock  of  the  district  extending 
-to  Kewnham  Regis,  and  is  succeeded  by  the  New  Red  Sandstone;  and  secondly, 
^^  Rraiel  deposit,  which  I  wish  to  say  a  few  words  about.  It  is  scattered 
▼^  irregularly  over  the  face  of  the  country  :  in  some  places  it  is  very  thick, 
while  in  others  it  thins  out  to  a  mere  strip.  When  we  come  to  examine  it  we 
and  that  it  is  of  two  kinds.    In  the  first  place  we  find  in  the  valleys,  and  on 
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tiM  dopes  of  the  rimjog  ground,  beds  of  Band  and  gnwei,  wliich  hsre  eridoLllT 
been  d^Msited  under  tiie  influenoe  of  the  River  Avon  ;  aeoondly,  gravel  whim 
haa  been  deposited  under  the  influence  of  glacial  action.  I  do  not  mean  to 
bring  forward  here  all  the  arguments  in  favour  of  the  Glacial  Theory,  but  yon 
must  take  for  granted  that  there  was  a  Glacial  period  ;  and  we  will  notioe  its 
effects  in  this  neighbourhood  as  far  as  is  possible  in  the  present  state  of  our 
knowledge.  Firstly,  then,  all  over  the  higher  grounds  we  find  a  confused 
deposit  of  gravel,  chiefly  composed  of  chalk,  flints,  and  oolite  jiebblee,  and  in 
many  of  them  we  find  &e  fossils  peculiar  to  those  formations  :  we  also  find 
pebbles  of  quarts  and  slate  rock,  and  now  and  then  pieces  of  syenite — a 
species  of  granite  rock.  This  is  the  general  character  of  the  stones  in  tihe  gravel 
in  the  soutii  and  immediate  neighbourhood  of  Rugby.  If  we  go  more  to  the 
northwards,  at  Newbold  and  Hungerfield,  we  find  the  gravel  there  has  a  differ- 
ent character.  We  find  blocks  of  Millstone  Grit— a  hard  siliceous  grit-stoine, 
of  Carboniferous  Limestone,  and  other  specimens  which  look  as  if  they  came 
originally  from  rocks  which  are  found  in  the  North  of  England.  But  what  is 
there  to  found  a  supposition  on  that  this  gravel  has  been  deposited  by  glacial 
action  7  It  is  this :  we  find  that  several  of  these  stones  and  blocks  are  ground 
down  on  one  side,  and  marked  with  parallel  striations.  What  could  have  made 
these  markings  ?  Nothing  but  immense  masses  of  ice  which  ground  down  Uie 
rocks  as  they  slowly  moved  down  over  them,  and  made  these  strive  on  them 
by  the  stones  which  had  got  frozen  into  the  mass.  Very  often  these  roc^ 
would  get  broken,  and  the  fragments  carried  away  in  the  ice.  Now  in  Arctic 
regions,  as  in  Greenland,  the  glaciers  and  land-ice  reaches  down  into  the  sea, 
and  as  it  is  continuaUy  being  pushed  forward,  it  breaks  off  at  the  end,  and 
large  blocks — bergs  and  fiel&  of  ice,  go  fioating  off  down  the  Coast  of  North 
America,  and  they  carry  with  them  any  rocks,  stones,  or  rubbish  the  ice  may 
have  collected  in  its  passage  over  the  rocks :  when  i^e  iceberg  fell  to  pieces 
or  melted,  these  stones  and  rocks,  which  would  have  been  scratched  by  the 
passage  of  the  ice  over  them  when  they  formed  part  of  the  land,  would  be 
deposited  in  masses  over  the  bottom  of  the  sea.  Now  this  is  the  way  in  which 
these  glacial  gravels  have  been  deposited.  The  greater  part  of  Great  Britain 
was  under  water — ^the  mountains  and  hilly  country  only  being  above  water, 
and  this  was  covered  with  ice.  The  proof  of  this  partial  submergence  of 
Great  Britain  is  afforded  by  the  occurrence  of  shells  in  the  graved,  whidi 
occur  in  different  places  in  Scotland  and  Wales  at  a  considerable  elevation 
above  the  sea.  These  shells  are  only  found  now  in  the  Arctic  Ocean  :  thus 
they  show  that  England  was  for  the  most  part  covered  with  water  or  an  Arctic 
Oc^ui  during  the  Glacial  Period.  From  observations  in  Scotland,  it  is  found 
that  there  were  two  or  tibree  oscillations  of  level  during  this  Period.     These 

Savels,  then,  were  formed  by  the  rubbish,  stones,  etc.,  deposited  on  the  bed  of 
e  ocean  by  fioating  masses  of  ice,  some  of  the  stones  shewing  marks  of  the 
travel  of  the  ice  over  land. 

Where  did  these  stones  come  from  7  This  cannot  be  answered  directly  in 
the  case  of  these  gravels,  as  it  can  be  in  the  case  of  certain  boulders  which  are 
found  scattered  over  different  parts  of  Great  Britain.  There  are,  however,  two 
distinct  kinds  of  gravel  here — the  gravel  found  at  the  south  and  immediate 
neighbourhood  of  Rugby,  containing  chalk,  fiints,  and  oolite  stones,  whidi 
probably  came  from  the  South,  or  from  the  Chalk  Downs,  the  oolite  stones 
being  brought  here  by  the  bergs  scraping  along  the  bottom  of  the  sea.  The 
origin  of  the  other  kind  of  gravel,  which  we  meet  with  at  Newbold  and 
Himgerfield,  seems  to  be  in  the  North  ;  there  are  masses  of  Car^nif  erous 
Umestone,  Millstone  Grit,  etc.,  such  as  are  met  with  in  Derbyshire  and  Tork- 
flhire,  while  several  of  the  specimens  in  the  Arnold  Library,  from  Hungerfield, 
Mr.  Etheridge  said,  probably  came  from  Yorkshire.  We,  however,  &d  also 
•ome  specimens  of  the  other  kind  of  drift  at  Hungerfield,  and  we  find  there 
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two  kiiidfl  aomewhat  mixed.  We  may  thus  infer  that  there  were  two  Btreama 
of  beigB— (me  a  Northem,  and  another  a  Southern,  and  that  they  met  some- 
where about  here,  and  thus  we  find  their  general  deposits  somewhat  mixed. 
It  is  not  at  all  easy  to  be  certain  about  the  origin  of  a  good  many  of  the  gravel 
depositB  in  this  neighbourhood,  but  we  cannot  be  far  wrong  if  we  assign  the 
gravelB  which  are  not  well  stratified,  and  which  occur  on  the  high  ground,  at 
belongmg  to  the  Olacial  Period.  I  might  mention  the  very  good  Ulnstratioii 
of  glacial  deposits  there  is  in  a  deep  cutting  on  the  Midland  Railway  at  Loire, 
a  little  beyond  XJllestJiori>e  :  it  contains  several  very  marked  boulders,  some 
of  them  of  large  size  and  well  polished. 

I  will  now  say  a  few  words  about  the  river  gravels,  which  are  of  a  more 
recent  period.  After  the  deposition  of  the  glacial  gravel  the  rivers  began  to 
do  their  work,  and  gradually  to  cut  out  their  valleys.  I  do  not  mean  to  say 
that  all  valleys  have  been  formed  by  the  action  of  the  river  which  runs 
through  them  ;  but  a  small  valley  like  that  of  our  Avon  most  unquestionably 
has  b^  so  formed.  We  can  well  see  the  marks  of  it  in  the  various  steep 
declivities  which  have  been  formed  whenever  the  river  gives  a  considerable 
torn — such  a  declivity  as  that  at  Newbold,  or  Galdecott's  Spinney ;  indeed 
they  may  be  traced  all  along  the  river's  course.  Now,  at  first,  the  river  would 
be  at  a  much  higher  level  than  it  is  now,  and  woidd  wear  down  and  rearrange 
the  glacial  gravels,  depositing  them  in  a  stratified  form,  as  sand  and  gravel 
banks,  idong  its  course,  and  burying  any  bones  or  shells  in  it.  We  have,  to  cdl 
appearance,  many  of  these  gravels  in  this  neighbourhood  ;  the  ballast  pits  at 
Iiower  Hillmorton  are  of  this  formation,  the  pits  on  the  footpath  to  Newbold, 
traces  of  it  are  to  be  seen  on  the  Lawf  ord  Road,  and  many  of  these  gravels  at 
this  level  seem  to  be  of  this  origin.  I  say  seem,  for  as,  as  yet  we  have  found 
no  shells  or  bones  in  them,  it  is  difficult  to  be  certain  about  their  age.  Still 
from  their  level,  from  their  stratification,  and  from  the  sand  mixed  up  with  it^ 
and  the  absence  of  all  scratched  stones  or  stones  of  any  very  great  size,  we 
nay  probably  put  them  down  as  river  gravels.  Along  the  valley  of  the 
Severn  and  Avon  many  series  of  river  gravels  have  been  noticed,  at  some  height 
Above  the  river  and  at  some  distance  from  it.  They  probably  correspond  to 
the  gravels  I  have  just  mentioned.  From  their  level  above  the  existing  river 
th^  are  generally  called  high  level  gravels.  The  only  two  places  at  which 
•nimal  remains  have  been  discovered  in  the  older  gravels  are  at  the  old  work- 
ings near  Lawf  ord  Mill  and  at  Newnham  Regis.  About  fifty  years  ago  the 
discovery  was  made  at  Lawf  ord  of  the  bones  of  the  Mammoth,  Rhinoceros,  and 
of  the  first  Hyena  found  in  England  :  these  were  found  about  18  ft.  below  the 
nrfaoe  in  river  mud,  which  contained  the  remains  of  river  shells  in  plenty. 
The  animals  had  probably  been  washed  down  by  some  flood  and  the  remains 
depoaited  in  this  hole.  The  other  discovery  was  at  Newnham  Regis.  When 
some  old  fishponds,  which  are  at  some  height  above  the  river,  were  being 
cleaned  out  several  bones  were  found :  I  think  they  belonged  to  the  Mammoth. 

The  lower  river  deposits,  in  which  so  many  bones  have  been  found  lately, 
belong  to  a  much  later  period.  When  the  river  had  worked  out  its  present 
▼•Uey,  it  deposited  at  the  bottom  and  along  the  banks  a  mass  of  sand,  gravel, 
uid  mud,  filled  with  various  river  shells  :  into  this  mud  was  washed  the  bones 
of  various  land  animals,  probably  carried  there  by  the  fioods.  We  find  this 
l*ter  deposit  all  along  the  river  vcJley,  and  running  into  the  smaller  valleys,  as 
•t  Newton  and  other  places.  These  bones  comprise  bones  of  the  Eanus  fosnlU, 
BeapHmigeniuSy  and  deer.  I  also  found  near  Newnham,  close  to  the  river,  the 
tooth  of  a  bison  or  Auroch,  which  is,  I  believe,  all  but  extinct  in  Europe. 
Han  was  also  contemporary  with  the  animals.  I  have  f  oimd  three  undoubted 
fliat  weapons,  two  near  Newbold  and  one  near  Newton.  The  river  is  now 
doing  very  little  work,  merely  cutting  ita  way  through  this  latter  deposit  of 
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mud  and  grareL  This  Is  merely  a  dight  aketoh  of  the  grayeli  of  this  nelali- 
bonrhood  :  dieooreriee  in  it  have  been  made  dowlj ;  but  any  time  a  TaliiMle 
diaooTeiy  of  bones  may  be  made  by  some  fortunate  geologist  And  I  woiild 
strongly  nrge  any  geologist  by  no  means  to  neglect  these  gzayels.  If  any  nenr 
gravel  pit  is  open^  by  all  means  go  and  see  it.  A  new  pit  was  opened  near 
Kewnham  lately :  the  gfrarel  was  four  feet  thick,  and  at  the  bottom  was  a 
deposit  of  dry  earth  resting  npon  Lias  clay.  At  some  futoxe  time  perhaps 
some  discovery  may  be  made  which  will  better  solve  the  question  A  theae 
glacial  gravels,  for  it  is  by  no  means  certain  what  is  the  origin  of  a  good  manj 
of  thetn.  We  must  not  come  to  conclusions  so  soon  about  them,  but  work  them 
up,  and  probably  some  future  discovery  will  throw  a  better  light  upon  them. 


Note  by  Mb.  Wilsok. 

I  HAD  the  misfortune  to  be  absent  when  this  paper  was  read,  and  I  haTe, 
therefore,  no  means  but  the  present  of  expressing  my  dissent  from  many  of 
the  statements  of  facts,  and  most  of  the  oouclusiaDs.  The  paper  is  interesting 
to  me  as  stating,  in  the  form  of  proved  conclusions,  what  were  floating  about 
in  my  mind  in  the  year  1B67,  and  often  mentioned  by  me  as  possible 
hypotheses  on  which  to  observe.  But  I  am  very  unwilling  that  it  should  be 
publiE^ed  as  in  any  way  final,  or  aa  having  received  uie  sanction  of  the 
Society. 

I  do  not  recognise  the  description  of  the  ^vels  (in  line  14)  as  applicable 
to  any  locidi1«y  in  this  neighbourhood.  There  is  a  wide-spread  deposit  of  gravel 
and  sand  over  much  of  this  county,  consisting  of  flint  and  quarteose  pebbles; 
mixed  in  various  proportions.  I  have  seen  no  proof  of  this  being  glacial ;  I 
have  seen  no  scratehed  stones  from  it,  no  arctic  shell,  no  erratic  block.  The 
piece  of  syenite  referred  to  is>  i>erhaps,  one  I  found  in  the  ballast  pits  at 
Hillmorton,  but  1  never  affirmed  it  to  have  been  found  tj>  Htu,  and  igneous  and 
metamorphic  rocks  are  excessively  rare  in  it.  I  have  never  seen  chalk  in  it^ 
and  very  rarely  a  doubtful  fragment  of  oolite. 

There  are  deposits  here  which  are  probably  glacial,  but  then  they  are  not 
sands  or  gravels,  but  reformations  of  clay  and  marls  ;  and  these  imbed  striated 
stones  of  various  age  from  Palaeozoic  to  Eocene,  among  which  chalk  is  the 
most  abundant.  These  are  local,  but  widely  dispersed,  and  distinguishable  by  the 
most  cursory  observation  from  the  Lias  clay,  and  from  the  gravels  and  sanda. 
The  Hungerfield  deposit  is  one  of  these,  and  was  discovered  by  Hesata. 
Taylor  and  Alexander  ;  but  the  others  which  lie  in  the  immediate  neighbour- 
hood are  not  noticed. 

I  do  not  see  any  reason  for  assenting  to  the  suggested  "  way  in  which  the 
high  level  glacial  gravels  were  deposited."  '*  The  two  drifts  are  somewhat 
mixed  in  tlus  neighbourhood.*'  In  a  paper  by  Strickland  some  remarks  are 
made  on  the  flinty  drift  and  the  quartzose  drifts  and  it  is,  I  believe,  there 
pointed  out,  and  I  have  often  repeated  the  remark,  that  these  two  drifts  seem 
to  mingle  about  Rugby.  The  remark  is  wholly  inapplicable  to  the  glacial 
clays  and  sands  (not  gravels)  of  Newbold  and  Hungerfield.  I  am  oomji^ed  to 
wonder  whether  the  writer  of  this  paper  ever  saw  the  glacial  deposits  at  either 
of  these  places. 

The  origin  of  the  Avon  valley  needs  the  "  adulta  m^etuic  judiHi,**  and 

^ean  scarcely  be  disposed  of  by  an  "  unquestionably."    The  remarks  about  the 

'(«  high  level  gravels  "  seem  to  me  to  be  without  foundation.    The  sand  pito  at 

Hillmorton  and  on  the  footpath    to  Newbold  were  taken  for  the  possible 

equivalent  of  high  level  river  gravels  by  amateurs  who  visited  Rugby  in  1867  ; 

but  there  is  not  a  shadow  of  proof  ,  nor,  as  it  seems  to  me,  of  veriaimilitcide 
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for  ifaa  Tiew.  The  texture  of  the  BSJid,  the  nature  of  its  contentB,  and  above 
all  its  posituni  as  underlying  the  general  flinty  stratified  drift  at  Hillmorton 
and  Clifton,  seem  to  me  to  indicate  a  marine  origin  to  the  sands.  They  cannot 
be  called  '*  gravela  "  with  any  propriety.  And  they  seem  inseparably  connected 
with  undoobted  glacial  depoeitB. 

I  am  still  more  astonished  to  read  that  the  high  level  gravels  at  Lawf  ord 
exist  or  have  yielded  fossils.  It  is  well  known  that  a  local  deposit  did  so,  but 
by  its  position  it  would  belong  rather  to  the  equivalent  of  the  low  level  gpravels. 
Btttit  is  extremely  doubtful  whether  high  level  or  low  level  gravels  exist  here, 
in  the  sense,  at  leasts  in  which  they  are  used  lower  down  the  Avon.*  Our 
alluvial  meadows  are  veiy  rarely  and  doubtfully  fringed  by  terraces,  and  the 
gravels  that  form  the  8loi)e9  can  be  barely  distinguished,  if  at  all,  from  the 
general  drift.  I,  at  leasts  am  unable  to  distinguish  them,  and  they  are  very 
rarely  visible. 

I  must  further  enquire  on  what  authority  the  bones  found  in  the  alluvium 
are  referred  to  £qutu  fo$$ilU,  Boa  primigenius  and  Bison  pHscut,  I  shewed 
many  of  these  bones  and  teeth  to  Mr.  Etheridge,  who  professed  himself 
unwilling  to  name  them,  and  hazarded  a  suggestion  that  one  of  the  teeth 
inigfat  be  that  of  a  Bison  prUcut.  Is  it  on  this  authority  they  are  named  ? 
if  not  on  whose  1 

There  are  flints,  it  is  true,  in  the  alluvium.  But  in  reasoning  about  them 
it  must  be  remembered  that  in  precisely  similar  alluvium  at  Newton,  associated 
with  Anodon  and  bones  of  horse  and  ox,  were  found  by  Mahony  and  myself 
pieces  of  pottery,  bottle  glass,  and  part  of  a  tobacco  pipe,  which  are  now  in 
my  possession. 

I  hope  these  criticisms  will  not  be  thought  unnecessary.  It  would  be 
easy  to  add  to  it.  It  is  our  duty  not  to  put  a  bar  on  further  investigation  by 
closing  theories  which  are  really  open  ;  and  I  cannot  but  express  my  views 
that  in  this  jiaper  Mr.  Cleminshaw  has  neither  g^ven  the  Society  much  original 
or  accurate  observation,  nor  combined  it  so  as  to  establish  theoretical  views 
with  proper  scientific  caution.  He  will  allow  me  to  add  that  it  is  because  he 
is  the  best  greologist  the  School  has  produced  during  ten  years,  as  a  collector 
of  species,  and  has  obtained  a  corresponding  reputation,  that  I  cannot  let  his 
asKrtians  pasa  without  recording  my  dissent  from  them. 

This  was  the  last  Meeting  of  the  Stunmer  Term,  ajid  83 
persons  were  present. 

Mekixno  held  September  26th,  1868. 

J.  D.  Laws  was  elected  to  hold  the  Geological,  and  N.  Mastermak 
the  Zoological,  Albnm. 

Exhibitions  : — CusctUa  Europosa  (Switzerland)  ;  by  the  Presi- 
dent. Seed  of  Passion  Flower ;  and  Human  Bones  from  a  cliff  at 
Dunwich,  Suffolk;  by  H.  Wilmer.  Fossil  Bivalves  from  Coal, 
Chorley,  Lancashire ;  by  A.  Napier.  Skin  of  the  Grass  Snake ;  by 
N.  Mabterman.  Binoxide  of  Manganese,  in  dendritic  delineations, 
from  Penmaenmawr ;  by  T.  D.  Ralli.  A  Doable  Fish,  from  the 
Gulf  of  Mexico ;  by  J.  Byrne. 

*  I  am  ixiforxDed  by  T.  Q.  B.  Lloyd,  Esq.,  F.G.B.,  that  the  graveli  of  the  Lower  Avon  are 
BMked  by  phyiical  featurte  and  pectaliArities,  which,  aa  far  aa  my  obseiTauon  goea,  are  not 
npvodacad  m  tiua  neighboiirhooa. 
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J.  H.  Dayiss  then  exKibited  Cuscuta  nasstaca,  a  plant  wliioli  has 
recently  re-appeared  in  Herefordshire ;  and  read  some  notes  on  its 
discovery,  of  which  a  summary  is  given  : — 

The  Cu4tcuta  Hatsiaca  was  disoovered  bj  the  Rev.  J.  F.  Grouch,  on  the  27ih  of 
July.  1868, — ^his  attention  being  drawn  to  it  by  W.  Langston,  Esq.,  M.R.G.S.,  in 
whose  field  at  Marston,  in  the  pariah  of  Pembridge,  Herefordshire,  it  was 
growing  plentifully  on  Lucem.  It  is  among  the  species  excluded  from  the 
Londan  Oitaloguc  of  Brltuh  Plants,  It  was  found,  by  Mr.  Varenne,  near 
Witham,  Essex,  in  1851,  and  also  previously,  near  Riven  Hall,  in  the  same 
county.  It  is  not  known  to  have  occurred  since  that  time  until  the  discovery 
here  recorded.  The  Lucem  on  which  it  grew  was  raised  from  seed  purchased 
from  a  London  firm,  and  probably  foreign.  * 

Its  chief  marks  of  distinction  from  the  other  Citscuta$  are : — 

L  Its  flowering  in  racemes,  each  flower  having  its  own  stalk. 

n.  Its  broad,  fimbriated  scales.  ^^^^ 

m.  Its  round  stigmas. 

IV.  Its  transparent  calyx,  sitting  close  upon  the  corolla. 

V.  Its  elongated,  campanulate  flower,  which  gives  it  great  elegance. 

It  is  parasitical  on  Lucem,  YeUow  Bedstraw,  Wild  Camomile,  Sow- 
Thistle,  &c.  It  is  a  very  elegant  species,  with  a  scent  rather  resembling  that 
of  the  Heliotrope. 

Mr.  UuiCHiNsON  exhibited  specimens  of  HipjpocampiM  hrevvrostm^ 
and  made  remarks  thereon. 

There  were  present  28  persons. 


Meeting  held  October  10th,  1868. 

Exhibitions : — Glacial  markings  on  Garboniferoift  Limestone,  from 
Castle  Town,  Isle  of  Man,  cut  from  under  boulder  clay ;  by  Mr. 
WiLSOK.  Cedar  of  Lebanon  Cone;  by  H.  W.  SiNDARS.  Viscum 
album  from  an  apple  tree,  the  first  recorded  at  Bugby ;  by  the 
President. 

AdoUdia  rubineata,  AgrophUa  sulphuroLiay  HelioHs  dipsacea^  were 
presented  by  the  Rev.  A.  H.  Wratislaw. 

The  President  showed  some  perfect  flowers  on  Lychnis  dioiea 
(dba,  found  at  Bugby,  and  made  some  observations  on  the  occurrence 
of  perfect  forms  in  dioecious  plants. 

Among  some  Lychnis  Vespertina  (Dioiea  alba)  found  behind  the  Roman 
Catholic  Chapel,  was  one  plant  having  perfect  flowers.  These  flowers  I 
unfortunately  did  not  discover  to  be  perfect  till  most  of  them  had  been 
destroyed.    One  I  preserved  had  distincUy  mature  pistil  and  androocium. 

^is,  though  rare,  is  not  unknown.  Smith  and  Sowerby,  and  Babington 
state  the  flower  to  be  dioecious  ;  Bentham  says  "  generally  dioecious  ;"  and 
Hooker  says  "  In  both  Z.  dioiea  (rubra  and  alba)  the  flowers  have  oocasian- 
ally  both  stamens  and  pistils,  but  we  have  seen  none  such  in  which  one  or 
other  are  not  abortive." 

This  plant  \b  worth  recording,  inasmuch  as  the  separation  of  pistili  and 
stamens  (dioeciousness  of  plants)  has  had  new  light  thrown  on  it  by  Hr. 
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Darwin.  Kr.  Darwin  ocmsidera  that  a  largper  quantity  of  seeds  are  nroduoed 
bj  eroaaing  the  pollen  from  one  plant  to  another  ;  that  henoe  the  adyantage 
deriTed  by  dimorphona  plants.  These  ICr.  Darwin  considers  a  step  towaida 
complete  diownonsnesa. 

The  plants  I  have  found  I  suppose  to  be  a  case  of  ataviam,  or  reyersiaii. 

Non.— Tba  exaefe  distribatton  of  Ljohnia  dioica  rabm  and  alte  at  Rugby  Memi  worth 
anAU  notioe*  tbA  Bed  mnd  White  speelM  not  beinff  foiud  much  together,  as  if  there  were  a 
■art  of  ebraggle  for  exietenoe  going  on.  F.  B.  Bmith  has  a  oarioos  ipeolxnea  of  a  hybrid 
bMween  the  twou 

N.  Mastebmah  exhibited  Drawings  of  the  new  Japanese  Silk- 
worm, and  some  accoant  of  these  Silk- worms  was  read. 
37  persons   were  present. 

At  a  Meeting  for  Private  Business,  a  rule  for  the  admission  of 
Corresponding  Members  was  passed. 

Mbetino  held  Octobbb  24ffH,  1868. 

Exhibitions. — ^Pipe  Madrepore,  firom  Whitby;  by  J.  D.  Lawi. 
Farthing  of  George  I.,  fonnd  at  the  bnilding  of  tbe  New  Schools, 
Bagby ;  by  the  President.  Slate  with  crystals  of  alnm  from  North 
Wdes ;  and  stone  bored  by  Pholas  ;  by  B.  Duff.  Block  of  Dolamite 
£nom  the  Laxey  Mines,  Isle  of  Man ;  by  Bey.  T.  N.  Hutchinson. 
(ktrea  (new  species),  and  Fisb  Remains  from  Newbold;  by  J. 
Arjiitaqb.  Oyathtis  Hiatus^  one  of  the  Nidnlaria  tribe  of  Fungi, 
from  Herefordshire,  was  exhibited  and  commented  on  by  J.  H. 
Dayies. 

Mr.  KiTCHENEB  read  the  following  paper  "  On  Bud  Variation." 

I  BEAD  lately  in  a  Scientlfio  Magazine  a  review  of  the  publications  of  seyeral 
local  Field  Clubs  and  Societies  like  our  own.  The  Editor  praised  the  apparent 
•ctiyity  displayed  by  several  of  these  Societies,  but  complained  that  despite 
the  number  of  its  members,  and  their  apparent  zeal,  there  was  little  evidence 
that  any  of  them  were  keeping  their  eyes  open  in  the  search  for  evidence 
which  might  bear  on  the  great  question  of  the  day,  the  Origin  of  Species  ;  and 
the  writer  might  have  added  the  great  question  of  every  day,  the  development 
of  individual  life. 

I  am  anxious  that  (as  far  as  possible)  our  Society  should  have  its  chance 
of  observing  such  facts  as  are  becoming  of  importance  in  this  question  of 
Questiona,  how  New  Species  are  produced.  The  question  baldly  put  is  thia 
Is  there  evidence  to  think  that  species,  once  existing,  are  immutable  ;  or  do 
we  find  evidence  to  lead  us  to  suppose  t^at  New  Species  are  gradually  devdoped 
out  of  old  ones  ? 

The  principal  difficulty  on  the  side  of  those  who  plead  for  a  gradual 
development  is  this — ^if  any  advantageous  type  arises,  if  for  instance  a  race  of 
rabbits  exist,  which  by  tiieir  colour  have  an  advantage  over  their  neigh- 
boQzs,  we  can  sea  that  they  will  have  a  chance  of  out-living  them,  till  what  ia 
at  first  the  exoention  in  oolonring  becomes  the  rule — ^but  what  indnoes  tJie  first 
rabbit  to  be  of  the  required  colour  7  * 

*Mr.  Bidgwiok.  Sn  a  paper  rtad  to  the  Boolely  last  Tsar.— and  whioh  Dr.  Hfioksr,  of  Kew* 
ttnildervd  thamoflt  saggtMiTe  in  the  book— called  attentloD  to  the  wav  in  which  the  ooloot^ 
Of  a  Species  or  Taiie^  coold  be  advantageonst 
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The  prooees  hy  wliich  an  ezoeptioaal  Variety  may  be  turned  inio  a  fixed 
Speoiea  is  called  Selection  by  the  Suryival  of  the  Fittest  Bat  what  la  the 
canae  of  Variation?  Thla  la  the  difficulty  :  coold  we  once  give  the  lawa  of 
Variation,  I  have  little  doubt  that  Selection  would  be  more  generally  accepted. 
Now  while  the  laws  of  Variation  are  obscure,  and  little  Imown,  almost  any 
obaervatioa  of  a  Variation  may  be  of  immense  value — ^and  is  ntre  to  be  of 
Bome. 

A  yaat  number  of  stray  obseryations  on  this  subject  have  been  collected  in 
a  great  book,  the  two  first  volumes  of  which  are  now  out — ^Mr.  Darwin's  Booik 
on  Variation.  This  book  is  extremely  good  in  many  ways,  but  not  its  least 
merit  is  the  admirable  clearness,  and  methodical  order  in  which  a  set  of  hetero- 
geneous observations  have  been  arranged  so  as  to  make  them  bear  on  Hie 
question  at  issue.  Facts  are  there  gleaned  from  all  quarters,  newspapers, 
published  papers,  private  letters ;  facts  relating  to  mankind,  to  jmimgLlg^  to 
plants  :  and  it  must  be  a  considerable  stimulus  to  the  young  observer  to  see 
now  trivial  observations,  once  recorded,  have,  after  the  lapse  of  years,  been 
made  to  throw  light  on  important  questions. 

My  object  to-night  is  to  introduce  to  you  a  class  of  observations  which 
I  think  will  be  new  to  many  of  you,  and  which  may  be  afterwards  followed  up 
by  Members  of  the  Botanical  Section. 

Planta  are  not  only  propagated  by  seed,  but  also  by  buds.  The  methods  by 
which  this  is  done  are  called  by  gaxdeners — slipping,  grafting,  layering-. 
In  slipping — a  small  portion  of  a  branch  is  cut  off,  care  being  taken  to  select 
one  which  has  a  bud  in  it ;  the  end  of  the  branch  is  then  put  in  earth,  where, 
if  kept  sufficiently  hot,  supernumerary  roots  are  produced,  by  which  the 
bud  &B  fed,  till  it  developes  into  a  comjdete  plant. 

In  layering — ^the  process  is  similar,  with  this  difference  :  the  branch  is 
severed  from  the  mother  plant  after,  and  not  before,  the  roots  have  b^fun  to 
grow. 

Grafting  is  distinctly  different.  The  object  in  this  case  is  to  transfer  a 
bud  of  one  tzee  on  to  an  old  stock,  where  it  may  grow  and  be  nourished  by  the 
roots  of  the  tree  on  which  it  has  been  grafted. 

In  cleft-grafting  the  trunk  of  a  tree  is  cut  through  horieontally,  and  a 
vertical  cleft  is  made  in  its  centre  some  inches  deep.  Into  this  cleft  the  brancli 
of  a  graft  with  several  buds,  and  cut  to  the  diape  of  the  deft,  is  inserted, 
which  is  closely  in  contact  with  the  sides  of  the  deft.  The  deft  is  then 
covered  with  mortar  of  some  kind,  and  bound  firmly  together  by  means  of 
oord. 

We  have  again  cases  in  which  plants  may  grow  by  section,  as  by  slices  of 
potatoe,  eadi  dice  being  obliged  to  contain  an  eye,  or  undeveloped  bud.  In 
all  these  processes  the  essential  part  is  that  each  portion  separated  from  the 
parent  plant  may  contain  a  bud  ;  an  undevdoped  branch  ;  a  plant  m  little. 
The  young  buds  separated  from  the  mother  plant  live  by  themsdves.  Doea 
this  not  lead  to  a  new  idea  as  to  the  character  of  buds,  by  which  a  plant  ia 
oonsidared  analagous  to  a  compound  zoophite  ?  What  is  that  but  a  tiee  with 
living  buds,  each  having  a  separate  vitality  7  And  in  plant  life  we  have  even, 
an  analogy  to  the  spontaneous  separation  of  the  zoophite,  for  in  some  few 
plants  buds  separate  from  the  parent  plant  spontaneoudy,«and  form  indepen- 
dent plants.  Such  are  the  viviporous  forms  of  some  grasses  (particularly 
found  among  Feituea  and  Poa  on  mountains)*  and  the  small  bulte  of  onions. 

*  Tb«w  gASMep  grow  above  the  height  at  wUoh  they  can  prodnoe  seed.   I  have  gatbeired 

fhem  on  HelveU^, 
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Kor,  again,  to  complete  the  analogy,  are  the  prooesaes  of  slipping  and 
grafting  without  their  analogies  in  zooplutic  life. 

Yon  must  know  that  many  of  the  lower  animals  can  he  multiplied  by 
cutting  t^em  in  pieces.    A  worm  cut  into  forty  pieces  will  produce  forty 


Again,  the  transference  of  a  living  piece  of  flesh,  although  not  a  complete 
organism,  like  a  bud,  has  been  effected  without  loss  of  life.  Kr.  Darwin 
quotes  a  case  in  which  *'  the  spur  of  a  cock,  after  being  inserted  into  the  eye 
of  an  ox,  Hyed  for  eight  years,  and  acquired  a  weight  of  306  granules,"  or 
nearly  fourteen  ounces.  The  tail  of  a  pig  has  been  grafted  into  the  middle 
of  its  back  and  reacquired  sensibility.  A  piece  of  periosteum  from  the  bone 
of  a  young  dog  has  been  inserted  under  the  akin  of  a  rabbit,  and  the  bone  has 
been  developed. 

I  have  mentioned  this  analogy  in  order  to  give  you  more  idea  as  to  what 
a  bud  is. 

It  is  about  the  variation  of  these  buds  or  young  plants  that  I  wish  to  speak. 

"  Variation  I "  you  will  say ;  "  but  how  can  a  bud  vary  ?  What  reason  is  there 
that  a  bud  should  vary  ?  Do  you  mean  to  say  that  if  I  make  a  cutting  of  a 
{geranium  I  shall  not  get  the  same  geranium  again  7  Do  not  slips  come  true  ?'* 
Undonbtedly  they  do  come  true  as  a  general  rule,  but  I  have  exceptions  to  set 
before  you,  and  these  exoeptionB  are  tbe  doors  by  which  new  varie&es  creep  in. 

Now,  I  ask  why  do  we  expect  plants  to  come  more  truly  by  bud  than  l^  seed  ? 
One  reason,  of  course,  is  that  seeds  are  often  produced  by  the  pistil  of  one 
plant  being  fertilized  or  crossed  by  the  pollen  of  another.  If  the  two  plants 
nappen  not  to  be  the  same,  in  however  small  degree,  an  element  of  variability 
is  introduced,  and  the  resultant  seed  is,  to  some  degree,  a  hybrid.  Many 
people*s  only  idea  of  variation — ^whether  in  animals,  as  in  sheep  or  pigeons  ; 
or  in  plants,  as  in  geraniums — ^is  that  produced  by  crosses.  But  this  is  a  very 
limited  view  of  variability.    Let  me  give  you  a  few  instances. 

There  is  a  mode  of  variation  well  known  as  reversion.  That  is,  a  plant  or 
^n^Tnai  u  f ouud  to  go  back  to  the  appearance  of  some  remote  ancestor  :  thus 
pigeons  show  traces  of  the  old  rock-pigeon  ;  and  horses  occasionally  show  the 
ttacipeB  of  the  sebra,  their  supposed  ancestor.  Now  this  reversion  in  plants 
oft^  affects  only  jpartt  of  a  plant,  and  not  its  whole  :  thus  a  part  of  a  varie- 

Eted  oak  may  go  back  to  its  plain  leaves.    Such  a  branch  was  exhibited  by 
r.  Wilson  last  year. 

Again,  we  have  the  reversion  in  toad-flaxes  to  a  primitive  regular  type,  as 
in  the  flowers  I  now  exhibit. 

I  also  exhibit  some  variegated  oak,  and  fern-leaved  beech,  recurring  to 
the  primitive  form. 

In  tiie  case  of  some  hybrids  we  have  many  curious  examples  of  bud  reversion 
to  either  one,  or  both  the  parent  forms.  I  wiU  take  a  well-known  one  from 
Mr.  Darwin's  book — ^the  Vytisut  Adami^  or  Adam's  Laburnum.  It  is  called  by 
him  "one  of  the  most  curious  cases  of  reversion  to  two  parent  forms  on 
record."  Its  proper  colour  is  a  dingy  red,  and  it  is  a  hybrid  between  two 
distinct  species,  viz. :  the  common  yellow,  and  the  purple  laburnum.  The 
flowers  of  the  hybrid  are  dusky  red,  but  on  the  same  tree  there  have  frequently 
been  found  branches  differing  both  in  their  leaves  and  manner  of  growth,  one 
having  yellow,  the  other  purple  flowers,  while  the  rest  of  the  tree  is  bearing 
its  ordinary  dusky  red  ones.  On  the  same  branch  both  purple  and  yellow 
flowers  have  been  seen  ;  and  what  has  the  oddest  effect  of  idL  the  same  f4tmer 
has  Bometimes  been  affected,  so  that  one  half  of  it  was  purple,  and  the  other 
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yellofw.    A  red  flower  has  been  obaerved  with  a  yellow  stxeak  in  it»  and  a 
stamen  alightlj  monstrovB,  was  partly  purple,  and  partly  yellow. 

Tlie  C^tiius  Adami  in  its  intermediate  or  red  state  is  always  sterile,  bat 
bears  good  seed  in  those  flowers  which  have  reverted  to  either  df  their  parent 
forms,  and  have  become  yeUow,  or  purple.  The  number  of  seeds  whi<ji  they 
produoe  seems  in  proportion  to  tiie  thoroughness  of  their  reversion,  for  Mr. 
l>arwin  states  that  from  a  yellow  branch  exactly  resembling  the  common 
laburnum,  he  obtained  pods  containing  a  plentmil  supply  of  fertile  seed ; 
from  a  purple  branch,  wluch  differed  slightly  frcon  Ojftisw  purpuretu  in  its 
growth,  he  got  a  very  scanty  supply.  Many  pods  were  empty,  some  had  one, 
none  more  than  two  seeds  ;  while  in  the  pods  of  a  pure  Cytinu  purpureta 
he  found  three,  four,  and  five  seeds.  The  plants  raised  from  the  seeds  of  the 
yellow  branch  were  aenerally  pure  common  laburnum,  though  in  a  few  there 
was  a  tinge  of  purple.  Those  from  the  seeds  of  the  purple  branch  closely 
resembled  OytUut  purpureus.    All  the  plants  bore  perfectly  good  seeds. 

Various  theories  have  been  started  to  account  for  the  origin  of  Of^Hnu 
Adami.  Some  authors  consider  it  a  case  of  simple  bud  variation.  This  view  is 
supported  by  no  evidence,  and  would  require  mudii  to  make  it  tenable.  Others 
think  of  it  as  a  simple  case  of  reversion  of  a  hvbrid  to  the  two  parent  forms. 
Others  again  believe  l^at  two  embryos  might  have  been  contained  in  one  seed, 
and  that  they  adhered :  in  this  case,  tlie  tendency  to  reversion  would  of  oonrse 
be  vert  strong.  The  case  most  like  this  is  recorded  by  Mr.  Thwaites.  He 
tells  of  a  seed  from  IhiehHa  Coccinea  fertilized  bv  Fuchiia  fulgeui,  which 
contained  two  embryos,  both  green,  and  produced  plants  differing  widely. 
They  were  '*  oloselv  adherent,  below  the  oo^ledon  leaves,  into  a  cylindrical 
stem,  so  that  they  had  the  appearance  of  different  branches  growing  on  one 
trunk."    Unfortunately  they  died  before  flowering. 

Many  authors  believe  CyUtu*  Adami  to  be  produced  in  the  usual  way  by 
seed ;  but  Mr.  Darwin  and  other  Botanists  have  vaioly  teied  to  cross  Cytiiui 
pwrpuTeu%  and  Common  Laburnum. 

M.  Adam's  own  account  is  that  he  grafted  in  the  ordinary  manner  a 
shield  of  the  bark  of  CytivM  pnrpureui  into  the  Common  Laburnum.  Two 
fine  branches  appeared,  which  he  sold  as  OyUtfu  purpvretu.  It  afterwards 
was  found  that  wey  bore  red  flowers  of  a  dusky  hue.  If  this  explanation  be 
true,  C^tisus  Adami  is  not  a  seed,  but  a  graft  hybrid. 

The  only  specimen  resembling  this  which  I  can  show  you  are  branches 
from  an  (I  believe)  hybrid  EoHniat  bearing  both  pinnate  and  bi-pinn»te 
leaves,  and  some  leaves  partly  pionate  and  partly  bi-pionate. 

Besides  reversion,  however,  we  have  many  cases  of  bud  variation  in  which 
new  forms  have  sprung  up.  Among  plants  exposed  to  natural  conditions  bud 
variation  is  leas  common,  but  I  may  exhibit  here  some  blue  and  yeUow  speci- 
mens of  Viola  lutea^  which  I  gathered  from  the  same  plant  near  Grindelwald. 
This  plant  is  most  variable  mider  the  slightest  cultivation,  in  fact  you  can 
tell,  as  you  descend  a  valley,  each  stage  which  the  soil  makes  in  productive- 
ness by  the  increasing  size  and  the  increasing  blueness  of  Viola  lutea.  Still 
I  was  a  little  astonii^ed  to  find  su<^  distinct  forms  on  the  same  stem.  I  find, 
however,  that  the  like  had  been  noticed  by  Professor  Caspay.  (Darwin,  voL  i, 
page  408.) 

More  notorious  cases  of  sudden  variation  are  the  Moss-rose  and  Nectarine. 
I  have  not  time  to  give  you  here  the  details. 

The  Nectarine  is  supposed  to  have  grown  spontaneously  on  the  peach. 
The  Peaoh  itself  may  possibly  be  a  modified  Almond ;   it  was  tntrodnoed 


37 

into  England,  from  Persia,  in  1562.  But,  however  thia  maj  be,  it  is  well 
antfaentioated  that  not  only  have  Peach  ttcnet  produced  Nectarines,  and 
Nectarine  stones  Peaches,  bat  that  the  same  tree  has  borne  Peaches  and 
Nectarines.  Peach  trees  suddenly  produce  Nectarines,  and  also  fruits  half 
Peach  and  halt  Nectarine. 

In  many  of  these  cases  the  possibility  of  a  cross  is  excluded  by  the  absence 
of  the  Nectuine — and,  moreover,  where  did  the  original  Nectarine  come  from  7 
Again,  the  Moss-rose  is  supposed  to  have  arisen  by  bud  variation  from  the 
Pravenoe-roee,  for  branches  of  the  Moss-rose  have  produced  Provence-roses, 
wh<^y  or  partially  destitute  of  moss.  It  was  introduced  into  England,  from 
Itsly,  in  1735.  This  origin  of  the  Moss-rose  is  confirmed  by  the  fact  that  a 
variety  of  the  Provence-rose,  the  rose  de  Meaux,  has  given  rise  to  a  sporting 
branch,  the  Mom  rose  de  Meaux.  The  variations,  when  produced,  are  generally 
capable  of  being  continued  by  cuttijiffSj  though  they  are  often  lost  by  seed.  It 
is  noticed,  however,  that  in  some  plants  the  buds  on  the  cuttings  themselves  do 
not  revert^  while  buds  developed  from  the  roots  by  suckers,  or  otherwise,  do 
revert ;  so  it  is  with  trees  with  variegated  leaves.  For  instance,  in  the  GoT' 
denei^s  Magazine  tor  September,  1866,  I  read  the  following  concerning  the 
Pollock  Geranium  : — **■  Having  seen  several  questions  in  the  Oardener^s  Mag- 
aiime  with  reg^ard  to  Mrs.  PoUook  being  a  seedling,  I  have  one  thing  to  remark. 
Two  years  agO(,  beinsf  anxious  to  increase  the  stock,  I  shook  out  several  large 
plante,  and  cu^  up  &e  shortest  roots^  and  struck  them  in  the  ordinary  way ; 
bot^  to  my  sourprise,  not  one  came  variegated.  They  made  very  good  plants 
for  teaming  out,  but  I  have  not  seen  the  slightest  tendency  in  them  to  return 
to  ihe  variegated  character  again.  I  may  further  remark  that,  amongst  the 
thousands  I  have  struck  from  cuttings,  I  only  remember  one  instance  in  which 
it  ran  to  green.  I  should  like  to  koow  if  any  of  your  correspondents  have 
tried  the  mlver-edged  kinds  from  roots,  and  if  they  came  true." 

We  have  here  a  wide  field  for  observations  :  stray  facts  may,  as  I  said 
before,  be  of  viJue  ;  for  the  further  details  of  the  subject  I  will  refer  you  to 
Mr.  Darwin.  I  may  also  say  that  Mr.  Darwin  has  suggested  an  hypothesis  to 
■oooont  for  these,  and  many  other  kindred  facts  —  which  he  calls  "Palin- 
genesis.** This  theory  is  confessedly  an  hypothesis,  but  it  is  very  suggestive, 
sod  will  have  to  be  tested  as  the  theory  of  gfravitatlon,  and  the  undulatory 
theorjr,  has  beeoi,  vis.,  whether  it  will  or  will  not  account  for  facts  hereafter 
to  be  disoovered.  It  is  quite  possible  for  a  false  hypothesis  to  explain  all 
known  facts ;  it  is  the  test  of  a  real  one  if  it  shall  hereafter  be  found  to 
explain  new  ones  as  they  arise.  Hence  the  call  for  observers  in  the  field  of 
enquiry. 

I  may  here  say  that  I  have  sjioken  only  of  bud- variation,  because  it  is  less 
known.  The  variations  of  seed  are  of  course  more  wonderful,  and  more 
extensive  :  they  too  offer  an  almost  appallingly  complicated  problem  to  the 
Naturalist 


MiiTnro  HBLD  NoTixBVB  7th,  1868. 

Exhibitions: — ^Monstrosiiy  of  Pear;    bj  the  President.      FapiUo 

Modioofi,  from  Wicken  Fens,  Gambs.,  canght  bj  F.  S.  Owatkih, 

exhibited  by  N.  Mastebmak. 

D.  A.  OaiLvn  then  read  a  paper  on  '*  Caterpillars." 

Some  extracts  were  read  from  a  letter  of  N.  Labdeh  (o.r.), 

describing  the  Fauna  of  the  Argentine  Repnblic. 
J.  D.  Laws  then  read  a  paper  *'  on  Bats." 
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The  Pbbsidbnt  read  some  notes  on  aome  special  moyementa, 
aidinf^  the  fertilization  of  the  Gladiolus. 
Li  all  34  were  present. 

MiETINO   HBLD  NOYBMBKB  21ST,   1868. 

Exhibition :— Goal  made  up  by  the  spores  of  a  Gjmnogram,  from 
Wenlock,  Salop ;  by  F.  R.  Smith. 

Db.  Fabquharson  read  a  paper  "  On  the  Mechanism  of  Sound 
and  Voice  in  the  Animal  Kingdom.*'  This  paper  was  ably  illastrated 
by  diagrams,  painted  specially  for  the  meeting  by  J.  Farquharsov, 
Esq.  Without  these  diagrams  we  despair  of  the  subject  being 
intelligible  to  our  readers,  and  are  therefore  obliged  to  omit  Dr. 
Fabquhabson's  paper. 

There  were  40  persons  present. 


MssTuca  HELD  Degbmbbb  5th,  1868,  in  the  Natubal  Science 

School. 

Mb.  Wilson  sent  the  following  record  of  the  Heights  near  Rugby, 

extracted  from  the   Ordnance   Surrey,  and  communicated  by  Sir 
Henbt  James,  Director  of  the  Survey. 

List  of  Altitudes  of  Bench  Marks  in  the  Keiohboubhood  of  Rugby 
Above  the  Mean  Level  of  the  Sea  at  Ltvebpool. 

Road  fbom  Coventbt  to  Daventbt. 

Feet 

Mark  on  tiie  eighth  Mile-stone  from  Goventry,  and  82nd  from)  07^.007 

London,  1-57  ft  above   centre  of   road f  *'"  ^' 

Mark  on  the  9th  Mile-stone  from  Coventry,  and  Slst  from  London, )  o7r.eaa 

1-60  ft.  above  centre  of  road J  ^'^  ^^ 

Mark  on  the  lOth  Mile-stone  from  Coventry,  and  80th  from  London, )  000. 7aA 

1-67  ft  above  surface J  ^^^  ^^ 

Bolt  in  Weet  face  of  tower  at  North  side  of  door  of  Dnnohurch)  .^q  ^.^ 

Pariah  Church,  260  ft  above  surface J  *^  ®^** 

Mark  on  the  79th  Mile-itone  from  London,  and  half  a  mile  from  )  ,0^  7-q 

Dunohurch,  1-53  ft  above  surface  J  ^^''^ 

Mark  on  the  78th  Mile-stone  from  London,  and  11  from  Dimchureh, )  qoq  oat 

1-67  ft  above  centre  of  road J  ^«*'^' 

Mark  on  the  77th  Mile-stone  from  London,  and  2|  from  Dunchurch, )  oor  ot^ 

109  ft.  above  surface J  ^WSKW 

Road  fbom  Dunchubch  to  Ruobt. 

Bolt  in  comer  of  stable  at  West  end  of  the  Cock  Robin  Inn,  2*55  )  ^/wv  .oq 

ft  above  surf  ace ZJ. }  ^'''^ 

Bolt  in  angle  of  Bilton  Field  Toll-house,  Rugby  Road,  1*86  ft  above  )  qoi  aao 

surface j  ^^^'^^^ 

Mark  on  the  Ist  MUe-stone  from  Rugby,  1'26  ft  above  surface 382-276 

Bolt  in  front  of  Rugby  Church  tower,  1*01  it.  above  surface 378*345 
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Road  fbom  Pailton  to  Buobt. 

Feet 

Mark  on  North-west  angle  of  Pailton  ToU-houae,  1*82  ft  above)  424.030 

snrface  J 

Bolt  in  West  face  of  tower  of  Harborough  Magna  Church,  4*49  ft. )  oqi.emin 

abore  surf  ace   f 

Bdt  in  North-east  angle  of  tower  of  Newbold-apon-Avon  Ghnroh, )  qoo.aqi 

2-50  ft  above  surf  ace ]  "^^^  ^^ 

Hark  on  South-east  angle  of  Newbold  Toll-house,  1*53  ft  above)  274*693 

surface  j 

Bolt  in  comer  of  Brownsover  Mill,  1*49  ft  above  surface  286*705 

BOAD  FBOM  BbOWNSOVEB  MiLL  TO  HjLLMOSTON. 

Mark  on  stone  course  at  West  side  of  bridge  No.  66  over  Oxford  )  on  .aoq 

Canal,  Clifton  Boad,  916  ft  below  top  of  battlement )  ^^^  "^"^ 

Mark  on  South  battlement  of  bridge  over  the  North- Western  Bail- )  qrr.tq? 

way,  Clifton  Bead,  1-64  ft  above  snrface j  ^^^  "^' 

Bolt  in  comer  of  stables  at  junction  of  roads  to  Hillmorton,  Clifton, )  g^^, .  ^^o 

and  Bugby,  2-00  ft  above  surface j  ^^^  ^^^ 

Mark  on  North-east  comer  of  Bugby  Union  Workhouse,  1*02  ft. )  305.352 

above  surface ) 

Bdt  in  South  face  of  tower  of  Hillmorton  Church,  4'04  ft  above  )  001  .oqq 

general  surf  ace ]  ^^^  ^^^ 

Boad  fbom  Hillmobton  to  Dunchubch. 

Mark  on  the  84th  Mile-stone  from  London  and  3rd  from^Dunchurch, )  .^q  akq 

1*00  ft  above  surface. f  *""*  *^^ 

Mark  on  the  85th  Mile-stone  from  London,  and  2nd  from  Dun- )  Ann.ruio 

church,  1*40  ft.  above  surface ]  *""  "^* 

Hillmobton  Boad. 

Mark  on  North  end  of  bam  at  South  side  of  Hillmorton  Boad, )  qqq  oca 

2-61  ft  above  surface j  "^^^  ^^ 

Bolt  in  North  end  of  George  Kitchen*s  house  at  junction  of  lane, )  00^.1  qq 

South  aide  of  Hillmorton  Boad,  1*73  ft  above  surface  j  ^^  ^^'^ 

Babbt  Boad. 

Mark  on  pier  in  angle  of  Cattle  Pound,  West  side  of  Barby  road,  1*19 )  „qk  qaq 

ft  above  surface ]  ^«^"368 

Bolt  in  North- West  side  of  bridge  over  small  stream  at  West  side  of )  ooir. on^ 

Barby  Bead,  412  ft  above  bed  of  stream ]  ^'^^  ^"* 

Lawfobd  Boad. 

Mark  on  East  battlement  of  bridge  over  Bailway  on  Lawford  Bead, )  qiq  aoa 

1-42  ft  above  surface  and  3*47  ft.  below  top  of  battlement j  ^^"^  ^^ 

BiLTON  Boad. 

Bdt  in  North  end  of  cottage  at  West  side  of  Bilton  Boad,  1*93  ft. )  q.  .  „^ . 

above  surface  f  »'**^^ 

Mark  on  South  side  of  South  battlement  of  small  bridge  over  drain, )  n/^i.  oka 

Bilton  Boa^,  0-22  ft.  below  surface ]  "^^'^^ 

Bolt  in  angle  of  the  Gteorge  Hotel,  at  junction  of  Market  Place  and )  q7^./voq 

Churci  Street,  0*96  ft  above  surf  ace ]  ^'*  "^^ 

Bdt  in  front  of  the  Sheriffs  Arms  Inn,  Church  Street  Bugby,  1*11 )  070.507 

ft  i^ixnre  sozfaoe  ....f f j     ' 
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Bolt  in  wall  at  main  entrance  to  Bngby  School,  qppoitte  High)..^       ^ 
Street,  1*31  feet  abore  enrface j     1       » 

Mark  on  Sonth-East  comer  of  the  Butcher*B  Shambles,  Sheep  Street^ )      B       \ 
1*39  ft  abore  Bnrf aoe )      B       \ 

Bolt  in  comer  of  stable  at  the  Horse  Shoe  Commercial  Hotel,  Dmry  ) 
Lane,  2'06  ft  above  surface J 

Bolt  in  front  of  store-house  opposite  the  Weeleyan  Chapel,  Chapel ) 
Street,  0*50  ft  above  surface  j 

Bolt  in  comer  of  Qneen*s  Head  Inn,  at  junction  of  Chapel  Street ) 
and  Little  Elborow  Street)  1*16  ft  above',  surface J 

Bolt  in  North-East  comer  of  St  Matthew's  Chapel,' Warwick  Street,  i 
1*06  ft  above  surface ) 

Mark  on  comer  of  Doctor  Sharp's  house,  St  Matthew  Street,  1*16 )    q-^ 
ft  above  surface )       '^ 

Bolt  in  comer  of  house  at  junction  of  West  Street  and  Warwick )     --. 
Street,  1*36  ft  abovesurfaoe j     ^' '' 

Bolt  in  comer  of  house  at  junction  of  Ploughman  Street  and  Pen- )    q.^ 
nington  Street,  129  ft  above  surface f    ^^^'^ 

Bolt  in  front  of  Elias  Hunt's  house,  at  entrance  to  Bugl^  Park,  (    «,.-  ^ 
North  Road,  1*67  ft  above  surface J    ^^*'^ 

Bolt  in  front  comer  of  arch  of  bridge  over  the  Oxford  and  Ooventiy )  aqq  a<J^ 

Canal,  Lutterworth  Road,  1-21  ft  above  surface j  ^^^  ^^ 

Mark  on  comer  of  Mr.  Bushel's  house,  Old  Station  Square,  0*89  ft )  oo^  no 

above  surface f  2W6-02^ 

Mark  on  front  of  Booking  Office  at  Rugbv  Railway  Station,  0*93  ft  [    ^..  «... 
above  surface  f    314-267 

Mark  on  comer  of  wall  at  entrance  to  Smithy,  Russell  Street,  1*22 )     Q«ri  o^j 
ft  above  surface f    371-364 

The  Rev.  T.  N.  Hutchivsoh  exhibited  several  experiments  con- 
nected with  Magnetism,  and  displays  of  Electric  Light  in  glass 
Tnbes  of  yarions  forms. 

47  persons  were  present. 

Nnmber  of  Meetings  held  in  1868 16 

Average  attendance  in  Spring  Term  41 

■    Summer  40 

Antnmn    87.2 

Largest  Attendance  62 

Smallest  Attendance 21 

Average  Attendance  for  the  whole  year 39.5 
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BTTGBT    WATEB-WOBKB. 
Bemabks  to  Aocx)MPAinr  thb  Sbction  of  tbs  Wbll. 

BT  J.  BL  WiLBOK. 

This  is  a  diagram  of  the  gtrata  passed  through  in  the  boring  for  the  Artesiaa 
Well  at  Bngbj.  For  the  water  supply  of  Bngby  three  plans  were  iKMsible : 
one,  to  collect  the  water  in  the  gravels,  which  has  fallen  as  rain,  and  can  be 
eaoght  in  drains  and  stored  in  reservoirs ;  another,  to  make  a  deep  well  and 
penetrate  water-bearing  strata  below ;  a  third,  to  get  it  from  the  river  by 
means  of  a  steam  f  oroe-ptimp. 

The  first  method  was  tried  by  Mr.  Rammell,  the  engineer.  The  snrf aoe  of 
the  hill  on  whic^  the  water-tower  stands  was  intersected  by  deep  drains,  whidi 
converge  to  a  reservoir  in  the  gardens  near  the  water-tower,  from  which  the 
water  is  pumped  by  the  steam  engine  there  into  a  large  cylindrical  reeervoir, 
at  the  top  of  the  Water  Tower.  After  some  years  the  supply  fell  short,  the 
stores  of  water  in  tiie  gravel  being  exhausted,  and  the  area  drained  being 
iDsafllcient  to  supply  the  demands  of  the  town. 

Instead  of  extending  Hr.  Bammell*s  plan,  and  draining  a  larger  area,  a 
fresh  engineer,  Mr.  Hawkesley,  appears  to  have  been  called  in,  though  I  am 
imable  to  find  in  the  records  of  the  Bugby  Board  of  Health  any  record  of  hia 
appointment  as  Engineer  to  the  Board.  He  recommended  the  Board  to  make 
a  well  of  considerable  depth,  in  which  he  hoped  water  would  collect.  No 
geological  opinion  seems  to  have  been  obtained ;  and  it  being  a  familiar  fact 
tbat^  if  a  deep  hole  is  dug  in  sea-sand,  water  collects  in  it,  it  seems  to  have  been 
vgaed  that,  if  a  very  deep  hole  was  dug  in  clay  at  the  top  of  a  hiU,  water 
would  equally  be  forthcoming.  The  boring  was  begun,  and  continued  with 
praiseworthy  perseverance  to  a  depth  far  beyond  that  originally  named  by  Mr. 
Hawkesley.  The  Board  wrote  to  protest  against  the  fruitless  expenditure ; 
the  answers  encouraged  them  to  persevere.  At  last,  when  the  well  was  about 
740  feet  deep  (I  have  no  memorandum  of  the  exact  figure),  they  stopped  the 
baring,  and  refused  to  proceed  without  the  opinion  of  a  professed  geolog^ist. 
Bamsay  was  consulted,  and  he  said  they  would  probably  pierce  the  water- 
stones  at  a  depth  between  1,100  and  1,200  feet.  They  persevered,  and  at  1,140 
feet  the  chisel  pierced  the  water-bearing  strata,  and  a  rush  of  water  followed. 
It  rose  in  the  bore  to  about  160  feet  from  the  surface,  and  when  pumped 
rapidly  it  could  be  depressed  to  about  190  feet,  but  at  that  level  the  supply  was 
r^>id  enough  to  balance  the  loss  caused  by  pumping.  But  now  a  fresh 
nusf ortune  occurred.  The  water  was  salt,  and  ijie  more  was  pumped  out  the 
Salter  was  the  remainder.  It  was  clear  that  the  red  sandstones  which,  were 
pierced  contained  salt  beds  there,  as  they  do  in  Cheshire  and  elsewhere,  and 
that  a  supply  of  fresh  water  was  hopeless.  The  water  was  analysed  by 
professional  chemists,  and  was  found  to  contain  no  valuable  ingredient  except 
salt,  and  that  in  insufficient  quantities  to  make  it  valuable  for  brine  works. 

Lastly,  it  was  resolved  to  go  to  the  river,  and  that  is  the  plan  now  in  work. 
There  is  a  reservoir  by  the  river,  filter-beds,  and  a  steam  engine,  and  water 
is  forced  thence  into  the  main  pipes  which  run  through  the  town.  There  it  is 
nised  by  the  head  of  water  forced  into  the  cistern  of  the  Water  Tower,  and 
rises  to  the  top  of  the  houses. 

Such  is  a  brief  outline  of  the  Bugby  Water- works,  of  which  householders 
•re  periodically  reminded  when  the  rate  collector  visits  them  ;  for  these  inter- 
esting experiments  were  not  performed  gratuitously  by  ti^e  Board  or  ^q 
fingineerB, 
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We,  howerer,  as  a  Natnzal  History  Sodetj,  hare  cause  to  be  deeply  grate- 
ful to  the  farmer  Boards  of  Health  for  preserving  tiie  only  yaloable  resnlt  of 
the  boriBg,  yis.,  an  exact  aocoimt  of  the  strata  passed  throii£^.  This  is 
accurate  iniormatioii  of  the  highest  value,  of  a  kind  which  can  he  completely 
obtained  only  in  this  wav,  except  under  very  exceptional  circumstances.  The 
accompanying  lithograph  presents  the  principal  results  to  the  eye. 

The  columns  represent  about  160  feet  in  depth,  the  one  to  the  left  being 
the  highest.  There  were  10  feet  of  Drift  Sand  and  Gravel,  of  the  same  kind 
as  is  to  be  seen  at  the  Rugby,  or  New  Bilton,  or  Hillmorton  Pits.  Then  the 
day  was  reached,  with  occasional  bands  of  nodular  limestone,  not  occurring' 
wi&  any  great  frequency  till  200  feet  was  attained  ;  from  that  depth  to  abont 
SCO  feet  the  limestone  became  more  important,  and  below  that  it  disappeared 
gradually,  reappearing  at  the  depth  of  400  feet  in  a  thick  band.  Below  that 
dark  days  of  Rhoetic  age,  and  then  red  clays  and  sandstones,  which  form  the 
upper  member  of  the  '^as,  were  passed  through,  till  the  water-stoneB  were 
reaohed,  at  a  depth  of  1145  feet. 

To  show  the  bearing  of  these  facts  on  the  surface  geology  of  the  district, 
we  must  remember  that  the  strata  dip  toward  the  East  and  South.  For 
example,  Barby  and  Hillmorton,  which  are  South  and  East  of  us,  are  on  strata 
which  are  newer  than,  and  rest  upon,  the  strata  on  wliich  Rugby  is  built. 
Hence  Kilsby,  Hillmorton,  Rugby,  Newbold,  Newnham,  are  on  strata  of 
gradually  increasing  age.  In  boring,  therefore,  at  Rugby,  we  shall  expect  to 
pass  through,  first,  the  strata  exposed  in  Rugby  pits,  and  then  what  are  sho^ra 
m  the  New  Bilton  or  Newbold  ;  then  the  Newimam  strata :  then  what  cornea 
to  the  surface  in  the  neighbourhood  of  Stretton  and  Stoneleigh ;  and  finally, 
what  is  seen  at  Coventry  or  Kenilworth. 

It  is  not  difficult  to  identify  the  group  of  limestone  strata  in  the  diagram, 
at  the  depth  of  220-270  feet,  with  those  worked  at  New  Bilton  and  Newbold  ; 
and  probably  the  limestone  reached  at  400  feet  is  identical  with  that  at 
Newnham.  All  the  region  West  and  North  of  that,  for  some  miles,  consists  of 
the  red  days  and  sands  next  passed  through,  and  the  water-stones  are  at  the 
surf aoe  near  Leamington  and  Coventry. 

This  seotion  therefore  gives  us  accurate  information  of  the  amount  of  dip 
of  the  lias  and  trias  in  this  neighbourhood.  The  water-stones  here  are  abont 
1000  feet  lower  than  at  Leamington,  which  indicates  an  average  dip  of  abont 
1  in  60,  the  dip  being  toward  the  South-east  It  has  been  valuable  also  as 
showing  that,  whatever  the  cause  of  the  deposit  of  salt  in  the  Triassic  deposit 
really  was,  it  was  one  that  operated  over  extensive  regions,  and  was  not 
localized  in  whtft  is  now  Cheshire. 

Very  few  fossils  were  obtained  in  sinking  the  well,  because  only  the  first 
60  or  70  feet  of  it  was  dug  with  the  spade,  and  the  rest  bored  by  a  chisel  which 
reduced  everything  to  powder.  But  some  few  lias  fossils  were  brought  up  at 
first,  and  a  Sootehman  employed  at  the  boring  f otmd  the  demand  for  them 
sufficient  to  ixistify  him  in  sending  to  Whitby  for  a  fresh  supply,  which  I 
believe  he  sold  on  advantageous  terms  to  inexperienced  collectors,  who  could 
not  discriminate  between  Upper  and  Lower  Lias  fossils. 
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GEOLOGICAL  NOTICES. 

The  following  additions  have  been  made  to  the  list  of  Fossils 
published  last  year.  It  was  originally  began  by  Mr.  Wilsok,  and 
continued  by  E.  Cleminshaw,  but  a  great  majority  of  the  specimens 
has  been  named  by  B.  Ethe ridge,  Esq.  Where  no  name  is  given 
the  authority  is  E.  Glbminshaw. 

For  the  benefit  of  Geologists,  the  Geological  Beport  of  last  year 
18  re-pnblished  in  a  few  copies  of  this  year's  Report. 


Name  of  Fossil. 


(J.  D.  L.) 
IfoiitiliTaltia  .. 


Hemipediiui  (spines). 
Spines  (J.  D.L.) 


Scaphns  ancyloeetes 
Sryon  (part  of)  .... 

Cypris 

G«rriUia  opif  ex  .... 

Por  liima  (epeeimen  of)  read  Lima 

punctata 

Ostrea  arietis 

Peeten  texlorias 

After  Area  insert  pimetata 

Iiueina  ap 

"MjBeiin  tmionidee    

mnacnloides . .  • 

longissimofl 


Dele  Plenrotomaria  (specimen  of)  . . 

Plenrotomaiia  AngUca 

Troeliaa  imbricatns 

Ammonites  angnlatas 

A.  catenatos 

A.  Haleds  (R.  F.  B.) 

A. ibex 

A.  maenlatns 

A.  Saoaeanas  (R.  F.  B.)   

A.  Hangenisti  (R.  F.  B.)  

Nantilns  lineatas  (&  F.  B.) 

Photidophonu    

Hybodns  reticnlatiis 

lelithyosaanis  (yertebne) , . . 


Newnham 
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'  The  Geological  Album  is  now  held  by  J.  D.  Laws,  to  whom 
notices  should  be  given.     We  extract  the  following  from  the  Album : 

NoDiTLBfl  are  found  in  the  Dunchurch  Road  or  Rugby  Pit  closely  resembling 
those  wMch  are  common  at  Upper  Hillmorton,  and  which  have  proved  to  be 
A  chemical  aualyBia  of  these  is  much  wanted.    The  workmen  oaU 
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them  f oobQ  fniitB,  and  they  oansiBt  of  a  number  of  oonoentrio  Ikjen  of  fine 
vfUlow  or  led  powder,  often  hard  from  oement,  and  in  one  instance  a  shell 
has  been  f  onnd  inside,  by  F.  R.  Smith.  In  general  they  are  hollow,  or  filled 
with  a  snbetanoe  resembling  the  snbstanoe  of  the  ooating,  bnt  softer.     O.  L. 

It  has  been  noticed  that  at  the  Newbold  Works  there  are  two  bands  which 
contain  rhynoonelliB,  about  nine  feet  apart ;  the  highest  is  about  10  feet  below 
the  top  of  the  arch  at  present.  About  four  feet  below  Uie  lowest  is  the  fish- 
■oale  bed,  dose  below  which  is  a  band  of  limestone  rich  in  gryphea. 

A.  O.  O.  &  F.  K.  8. 

The  bed  exposed  at  the  newly-opened  Lower  Hillmorton  day  pits  Is 
probably  higher  in  the  Lias  than  the  pits  at  Upper  Hillmorton ;  it  is  not  so 
rich  in  f ossUs.  The  following  fossils  common  at  Upper  Hillmorton  are  f onnd 
there  :-~Gryphea  incurya  (large),  G.  cymbium.  Ammonites  Guibalianns, 
A.  armatns,  A.  planooostatns,  Pinna  diluviana,  Belemnites  elongatns,  B.  acntosy 
Gardinia  oralis,  Unicardium  cardioides,  Pholadomya  ambigua,  PentacriniteB 
Briareus,  ko.  The  coprolitio  nodules  so  common  at  upper  Hillmorton  are  also 
found.  There  is  no  drift  at  these  new  pits,  although  at  some  pits  on  the  other 
side  of  the  road  it  is  yery  thick.  K  O. 


ORNITHOLOGICAL   NOTICES. 

Wb  give  a  list  of  birds  that  have  been  observed  in  the  neighbourhood 
of  Rugby  at  various  UmeSj  supplementary  to  the  list  in  the  Report  for 
1867.  These  additions  bring  the  nnmber  of  birds  to  102.  We  also 
give  a  list  of  dates  of  the  earliest  eggs  noticed  in  1868.  To  the 
rarer  birds  are  appended  the  initials  of  the  discoverers, — ^A.  E. 
Stuabt,  F.  G.  Sblous,  and  0.  Lbgqatt.  Latin  names  are  only  given 
to  those  not  mentioned  in  the  last  Report.  As  very  few  notices  of 
Egffs  were  given  in  1868,  it  is  hoped  that  many  more  may  be  given 
to  uie  Presidenti  or  to  N.  Mastbsuan. 

I.    Raftobss. 

(1).    FALCONIDA 

JifUeo  vtt^om— Common  Buzzard  ;  Mr.  G.  M.  Galdeoott. 
Arcus  OyancvM — ^Hen  Harrier ;  A.E.S. 
IhUo  Su^buteih-'Eohhy ;  A.E.S. 

(2).    STRiaiD-ffi. 

Ulula  StHdyZor-'Tlvrmj  OwL 

n.    Insbssobbs. 

(7).     CORVID-ffl. 
Bombyoilla  gurrula — ^Bohemian  Wax-wing ;  Mr.  C.  M.  Galdeoott 

m.      SCANSOBBS. 

(1).    PICIDJSL 

Picus  ffui/or— Greater  Spotted  Woodpecker ;  A.KS. 

(2).    STLVIAD^. 

Syhoia  rubicola — Stoneohat ;  May  13  ;  A.E.S. 
"     hortenns—QBxden  Warbler ;  May  14 ;  F.G.S. 
"     jyfeiwto— Wood  Warbler ;  A.E.S. 
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Jhirui  paluftru^ll[mh  Tit ;  A.E.S. 
Mataeilla  nUphurea — Grey  Wagtail ;  A.E.S. 
Caprimulffus  Buropcfus — ^Night-Jar  ;  A.E.S. 

(3).     TRINGILLAD^. 

Linaria  minor — ^Redpoll ;  F.G.S. 

(4).    MUSCICAPAD^. 

Museicapa  luctuosa — ^Pied  Flycatcher ;  F.C.S. 

VI.    Oballatobbs. 

(4).     RALLID^. 
6frallut  aquatieui — ^Water  Bail ;  A.E.S. 

Vn.    Natatobbb. 

(1).    ANATID-ffl. 

Anat  Clypeata — ShoYeller ;  F.G.S. 

ferina — ^Pochard ;  shot  near  Avon  Inn. 
virga  ;  Mr.  Galdecott. 


Kesizel ;  May  4  ;  F.G.S. 
Sponowhawk ;  April  28  ;  A.E.S. 
Bam  Gwl ;  May  11 ;  F.G.S. 
Hedgesparrow  ;  April  9. 
Bobin ;  April  2. 
Sedgewarbler ;  May  11. 
Beedwarbler ;  May  23. 
lYightingale ;  May  15  ;  F.G.S. 
Whitethroat ;  May  13. 
Willow-wren ;  May  18. 
Chiifchaff ;  May  18. 
Coletit  (young) ;  May  23. 
lion^.tailed  Tit ;  Aiuil  9. 
Tree  Pipit ;  May  14. 


Yellowhanuner ;  May  6. 

Tree  Greeper  ;  May  24- 

Missel  Thrush  ;  Mjarch  21. 

Song  Thrush  ;  March  24. 

Blackbird  ;  March  28. 

Book ;  March  21. 

Jay ;  May  23. 

Sand  Martin  ;  May  23. 

Kingfisher  (hard-set) ;  April  13 ;  A.E.S. 

Lesser  Spotted  Woodpecker ;  May  1 2 ;  G.L. 

Guckoo  (in  Reed  warbler's  neat);  May  31. 

Lapwing ;  April  3. 

Heron  ;  March  17  ;  F.G.S. 

Goot ;  May  14,  (young)  May  23. 


ENTOMOLOGICAL     NOTICES. 

Thb  Beport  of  tbiB  Section  is  very  scanty  this  jear,  since  the 
Society  lias  lost  the  services  of  O.  B.  Lonqstaff.  His  place  as 
keeper  of  the  Albnm  has  not  been  permanently  filled,  but  J.  M. 
Lbsteb  now  holds  the  Album  till  some  one  more  specially  devoted  to 
this  branch  can  be  found. 

A  box  of  Lepidoptera  was  presented  to  the  Society  in  Jannary, 
1868,  by  the  Rev.  A.  H.  Weatislaw,  containing  E.  Blamdina,  A, 
Berheraioy  T.  Piniferda,  0,  Dwvua,  and  others  equally  acceptable. 

Though  there  are  very  few  observers  in  this  branch  of  Natural 
History,  some  interesting  additions  to  the  former  list  have  been 
made.    The  first  seven  were  aU  taken  by  O.  B.  Lonqstaff  : — 

Sibemiaprogemmaria,    In  Goombe  Wood.    March  12th. 

Tortricaae$  Hyemana,    Very  abundant  at  Goombe.    March  12th. 

Alueita  polydaetyla,    March  15th. 

0»rcy»  ttroHlelia,    Bred  on  April  4th  from  fir  coneB  collected  in  Febmary. 
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AniMfpteryas  aseulariOr.    On  a  tree  trunk.    April  4t3i« 

Diumea  fagella.    On  the  Dunchurch  Road.    April  4th. 

Depretsaria  chatrophylli.    In  a  field  near  the  Dunchurch  Road.    April  4tlL 

Cynthia  Cardui.    On  the  Bilton  RcNid.    June  1.    J.M.L. 


Ck>BBiOEin)A,  in  the  list  of  Lepidoptera,  published  in  last  Report : — 
Page  39.    For  Croneptyx  read  Gonepteryx. 
"    38.    For  puberscena  read  pube8cenj9. 
"    41.    For  Tyrphoena  read  Triphoena. 
"    42.    For  vividana  read  viridana. 
«     "      Laeflingiana  read  Loefiingiana. 

Dele — CEcophora  unitella.    After  Glyphiterygidae  inaert  Glyphipteryx  fmoo — 
yiridella. 


NOTICES    OF    FIRST    APPEARANCE,    &a 

Vane^a  vrtic€P.    First  seen  April  2nd.    J.L.  and  C.B. 

Pierls  BapcB,    First  seen  AprU  4th.    J.L.  and  J.M.L. 

2  Vaik^ucB  (Species  ?)    Seen  April  4th.    G.B.L. 

Depreuaria  applana.    First  seen  near  Newbold,  April  6th.    G.B.I1. 

Jjucana  phlivas.    First  observed  in  Swift's  Meadows,  May  15th.    J.P.B. 

MeUt(pa  silefie.    First  observed  in  Frankton  Wood,  May  26th.    J.M.L. 

Ounthin  cardui.    First  observed  on  the  Bilton  Road,  June  Ist.    J.M.L. 

Mipparchia  janira.    First  observed  on  the  Bilton  Road,  June  14th.    J.M.L. 

Hipparchi/i  megcera.    First  observed  on  the  Bilton  Road,  June  14th.    J.MX. 

ArgynnU  Paphia,    First  seen  in  Frankton  Wood,  July  25th.    J.M.L. 

Satyru*  (Egeria.    First  seen  in  Frankton  Wood,  July  25th.    J.M.L. 

Vanessa  Atalanta.    First  seen,  June  13th.    J.M.L. 

Bees  on  wing,  May  3.    N.M. 

Wasps  seen,  Feb.  24th.    J.M.L.  and  F.E.K. 

Gonepteryx  Jikamni,    Feb.  25th.    F.R.Sr 

As  a  Collection  is  being  made  of  observations  as  to  the  first 
appearances  of  insects,  d^.,  in  1869,  such  observations  may  be 
handed  in  to  J.  M.  Lebteb. 


BOTANICAL    NOTICES. 

Our  Plants  have  been  very  carefully  noticed  this  last  year  by  the 
various  members  of  the  Botanical  Section.  Yet,  as  must  nearly 
always  be  the  case,  some  few  have  not  been  noticed  at  all  (especially 
those  that  grow  only  at  a  long  distance  off)  ;  and  also  some  have  nc^ 
been  noticed  at  the  time  they  first  came  out,  for  the  same  reason ;  so 
that  only  an  approximate  date  can  be  recorded.  In  such  cases  a 
"  by  "  has  been  prefixed  to  the  date,  to  signify  that  it  was  first  seen 
on  that  day,  but  had  been  in  flower  for  some  time  before. 

It  is  to  be  regretted  that  a  suggestion  made  in  the  last  B,eport 
— to  note  what  flowers  are  still  in  blossom  on  October  1st,  November 
1st,  and  December  1st, — ^has  not  been  carried  out     The  suggeetioii 
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has  been  acted  <m  at  liarlborongli,  witli  some  interestmg  resnltB, 

which  may  be  seen  in  the  Marlborongh  Report  for  Christmas,  1868. 

As  we  now  wish  to  keep  a  List  of  the  Flowers  that  grow  in  the 

separate  Districts,  it  is  requested  that,  as  far  as  possible,  against 

each  flower,  as  it  is  recorded  in  bloom,  may  be  added  the  letter  of 

the  District  in  which  it  was  found.     The  following  are  the  letters, 

and  the  Districts  they  represent : — 

The  Red  Sandstone  District  a 

Banks  of  Railways  and  Canals,  and  Pits b 

The  River  and  the  alluvial  soils  near  it o 

Between  the  Lawford  and  Dunchurch  Roads d 

"          *'    Dunchurch  and  Upper  Hillmorton  Roads  e 

"           *^    Upper  Hillmorton  and  Clifton  Roads f 

"           "    CUfton  and  Coton  Roads g 

*•          "   Coton  and  Newbold  Roads h 

«          *<   Newbold  and  Lawford  Roads k 

It  ifi  not  pretended  that  the  few  observations  of  Districts,  given 
with  the  list  of  flowers,  are  of  any  value ;  but  this  beginning  may 
lead  to  more  valuable  results  next  year. 

Observers  are  reminded  that  notices  of  flowering  times,  and  of 
localities,  must  be  accompanied  by  a  plant,  for  veriflcation.  Such 
notices  and  plants  should  be  given,  as  soon  as  poBsible,  to  Mr. 
Kitchener,  or  F.  B.  Smith. 

New  Plants. 

The  following  Plants  have  been  found  for  the  first  time  in  the 
Bugby  District.  The  names,  and  the  numbers  before  the  specific 
names,  are  taken  from  the  London  Oatalogue  of  British  Plants  (sixth 
edition). 

Fam.  6  ;  Jleteda  126  lutea^  Linn.,  b,  Wild  Mignonette  ;    on  the  Leamington 

RaUway  bank  ;  15th  July  ;  F.R.S. 
Fam.  18  ;    Geranium  240  sanguineunij  Linn.,  k,  Bloody  Geranium  (escaped 

from  cnltiYation)  ;  near  Holbrook  Grange  ;  May  23ni  ;  H.W.S. 
Fam.  23  ;  Tri/olium  272  mediuniy  Linn.,  d  ;  Frankton  Wood  ;  27th  July  ;  E.C. 
Fam.  25  ;  Epilchium  367  angustifoluim^  Linn.,  ab  ;  (before  only  known  to  grow 

at  Frantton)  at  Lower  Hillmorton  ;  September  22nd  ;  F.RS. 
Fam.  26 ;  Ctratophyllum  387  demersuvi,  lann.,  b  ;   Old  Canal  near  Browns- 

orer  ;  September  23rd  ;  F.RS. 
Fam.  44  ;  Carduvs  600  erwphoru4y  Linn.,  d  ;   (recovered)  near  Birdingbnry 

Station  ;  July  27th  ;  F.R.S. 
Fam.  44  ;  Carduus  606  aeaulig,  Linn.,  g  ;  (recovered)  near  Brownsover  Mill. 
Fam.  53  ;   Veronica  757  (montana)^  Linn.,  a  ;   Goombe  Woods,  near  Brinklow  ; 

Hay ;  H.C.L.R. 
Fam.  53  ;  Linaria  782  ($puna)j  Mill,  d ;   near  Birdingbnry  Station ;  July 

27th ;  H.C.L.R. 
Fam.  53  ;  Linaria  (Elatine),  Mill,  d  ;  same  locality  and  date  ;  H.G.L.R. 
Fam.  56  ;  Anekuta  864  sempervirensj  Linn. ;   near  Newbold  Grange  (escaped 

from  onltivation)  ;  May  5th ;  F.R.S. 
Fam.  62  ;  CAenopodium  909  a,  aoutifolivm,  Linn.,  g  ;  near  Brownsover  Hall ; 

Au^  2(Hh ;  H.C.L.K. 
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Bey 

Faiii.77 
May 

Fain.84 
1867 

Fain.85 


Fam.  86 


SalixlOlAlawrinafBttLfgi  Old  Canal  neairBzowiiBOYer;  Aiig.20l3i; 
A.BlozanL 

Paris  1103  (quadrifolia),  Liim.,  a ;  Goombe  Wooda^  near  BzinUow ; 
;  H.C.L.B. 

jM'iuiUi  1161  diffu4U4,  Hoppe  ;  Canal  near  Rugby  Wharf ;  Antcmn, 
;  Bev.  A.  Bloxam. 

.BrwphoruM  1201  polygtaehyon^  Linn^  b ;   Leamington  Bailway 


bank ;  May  Slat ;  H.  Field. 


H.O.L.B. 


Molinia  1319  (eoprulea),  Moench,  d ;   Frankton  Wood ;  Jnly  27th ; 


For  the  benefit  of  Botanists,  a  List  of  Plants  is  given  under- 
neath, that  grow  about  ColeshiU,  near  Birmingham,  a  good  place  for 
excursions  from  Bugby.  None  of  these  plants  now  g^w  near  us. 
This  list  is  confessedly  yery  imperfect,  as,  Coleshill  being  rather  far 
from  Bugby,  only  very  few  observations  have  been  made. 


COLESHILL    PLAI7TS. 


Fam. 
Fam. 
Fam. 
Fam. 
Fam. 


Fam. 
Fam. 

Fam. 
Fam. 


Fam. 


7,  Viola  lii2  palustrU,  Linn. 

8,  Drotera  138  rotundifoli/i^  Linn. 
16,  Hypericum  223  elode$^  Linn. 
24,  Comarum  334 palustre^  Linn. 
38,  Hydrocotyle    441    vulgarity 

Linn. 

Helosciadium  455  iwundatnm, 
Koch. 
41,  Galium  516  vliyinosftMy  Linn. 
44  ;  Cardvus  604  i?raf«7i#i«,Huds. 

Solidayo6^2  VirgavreaylAim, 
45,  Erica  692  cinerea,  Linn. 
63,  Veronica  753  scutellata,  Linn. 

Pedicularis    772   palvstrii, 

Linn. 
55,  Scutellaria  846  minor,  Linn. 


Fam.  60,  Plantago  ^heoronopv4,lAnxL. 

Litorella  906  lactutris,  T.inT!. 

Fam.  76,  NarthccUtm  1095**  owfra- 

y«m,  Hadfl. 
Fam.  81,  Potamogeton  l\Z2 plantagi- 
neitSj  Duoros. 
Zannichelli  a.  11Z6  palttitris, 
Linn. 
Fam.  85,  Rhyncospora  11^  alba^VaJal, 
Scirpui  1186  setacevt,  Linn. 
"      1 1 97  acieula  Wj,  Linn. 
"      1198/tttteiw,  Linn. 
Carex  1238  distans,  Linn. 
"      \2h2  pilnlifera,  Linn. 
"    \2h^ampullacea,QtQodL 
And  many  other  Oct  rices. 
Fam.  89,  Pilnlariu  1419  globuli/era. 

For  the  purpose  of  comparing  the  Plant  Begister  for  1868  with 
that  for  1867,  the  latter  is  re-published  in  a  few  copies  of  this  year's 
Beport. 

From  the  Botanical  Album : — 

In  February,  1868,  a  Birch  Tree  in  Mr.  Wilfion*8  garden  was  aocidentallv 
injured  in  one  of  its  higher  branches,  some  20  feet  or  more  from  the  grouna. 
It  began  bleeding  profi^ely,  and  had  been  bleeding  for  more  than  24  hours 
when  I  observed  it ;  it  then  was  bleeding  at  the  rate  of  15  drops  a  minute.  I 
collected  more  than  a  teaspoonf  ul  of  this  ascending  sap.  Some  was  lost  in 
straining,  but  on  trying  Hydrate  of  Baryta  with  it,  Viere  was  found  sufficient 
free  Carbonic  acid  to  give  traces  of  Carbonate  of  Baryta.  This  was  weighed 
by  Mr.  Hutchinson,  who  writes  *'  there  was  only  about  *01  grain  of  Carb[>nio 
acid  present,  the  amount  of  sap  being  doee  upon  one  fluid  os.'*  » 

F.  JL  K, 
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BCOISTIB  OF  PlAHTS  FOB  1868. 

To  proTent  mistakes  in  synonjms,  this  Register  will  be  here- 
after given  according  to  the  London  Catalogue  of  Britkh  Plants^  6th 
edition,  1867,  price  6d. 

1.    RANUNCtJLACEJE. 

Date  when  flrat  Br  whom 

M-rn  In  (lower.  DlstrlctB.  nTorded. 

Thalictrom 4.  flaTnm,  LiniL June  6 dg  F.R.S. 

Anemone 6.  nemorosa,  Linn March  14 Bde  L.E.M. 

Rannncnlos  ....-  11.  a.  peltatuB,  Fries April  4 ae  H.C.L.B. 

11.  circinatns,  Sibth by  July  26   ...  a  E.G. 

13.  hederaceuB,  Linn.  by  June  12, ...  ef  F.R.S. 

14.  Ficaria.  Linn February  23...  df  H.C.L.B. 

15.  Flammula,  Linn by  July  24   ...  dig  F.R.S. 

18.  aurioomus,   Linn April  14    dfg  H.C.L.R. 

19.  acria,  Linn. April  22    f  H.C.L.R. 

20.  repenB,  Linn June  6  eg  F.E.K. 

21.  bulbosus,  Linn. April  26    ek  H.G.L.R. 

23.  Boeleratus,  Linn. February  23 . .  f  H.C.L.R. 

25.  anrensis.  Linn June  1  de  E.C. 

Caltiia  26.  palustris,  Linn March  19 defgk  G.J.E.S. 

Helleboma   30.  foftidus,  Liim March  16 F.R.S. 

Aqoil^^ 31.  vulgaris^  hum March  30 W.T.N. 

1*.  BERBERACEiE. 

Berberia  35.  Tulgaris,  Linn May  4  dg  F.R.S. 

2.  NYMPBLffiACEiE. 

Kuphar 37.  Intea,  Sm June  1  od  F.E.K. 

3.  PAPAVERACKffJ. 

Paparer  40.  Argemone,  Linn May  23 k  F.R.S. 

41.  dubium,  Linn. June  6  d  F.R.S. 

42.  Rhceas,  Linn June  8  d  F.R.S. 

CheUdoniiim 45.  majus,  Linn May  26 f  H.W.S. 

3».  FUMARIACEiE. 

CorydBlis 49.  luteay  D.C May  23 F.R,S. 

Fomaria  51.  officinaliB,  Linn April  19 fg  H.C.L.R. 

4.  CRUCIFERffi. 

Coronopns 68.  Rnellii,  Gaert. June  7  gk  F.R.S. 

Thlaspi  60.  anrense,  Linn July  29 E.C. 

Capeella  6.S.  Bursa-paatoris,  D.C.  ...  February  28..  all  F.E.K. 

Teesdalia 66.  nudicaulia,  Br April  10    f  F.E.K. 

Lepidinm 67.  lati/oHum,  Linn May  12 E.O. 

70.  campestre,  Br....; May  4   d  F.R.S. 

Draba 79.  vema,  Linn March  3    def  F.R.S. 

Caidamine  84.  amara,  Linn May  1    k  H.C.L.R. 

85.  pratenfiis,  Linn March  26 efg  H.C.L.R. 

86.  nirsuta,  Linn by  March  9  ...  g  G.B.L. 

Arabia  88.  thaliana,  Linn May  12 d  F.R.S. 

Barbarea 95.  vulgaris,  Br May  4   d  F.R.S. 

Kasturttam 98.  officinale,  Br May  23 dg  F.R.S. 

99.  terrestre,  Br May  23 k  F.R.S. 

101.  amphibhun,  Br May  25 gh  H.W.S. 
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Sate  nfbm  ftnt  Bywlicai 
•een  In  flower.       Dbtrlete.    reeorded. 

BfajmbriuBL 102.  of&oinalfi»  Soop.     Hay  1   k  H.GX.B. 

Exysimiim   107.  Alliaria,  Liim.  April  16   f  H.C.L.R 

Braarica  114-.Cainpe8trifi,  Linn March  29 H.C.L.B. 

Binapia 116.  aryensis,  Linn.  March  30 F.R.S. 

6.    RESEDACEJE. 

Beeeda 126.  Intea,  Linn.    by  May  81   ...  b  H.F. 

^  7.    VIOLACRffi. 

Viola 133.  odorata,  Linn.   February  25...  dhf  6.H.H. 

134.  hirta.  Linn March  26 h  H.C.L.R. 

136-.8ylTatica,  Fries April  4 d  H.CX.B. 

13&'.arYenBi8,  Mnrr March  16 g  O.L. 

9.    POLYGALACE^ 

Polygala  141.  vnlgarifi,  Linn. May  25 f  F.KE. 

12.    CAROPHYLLACR^. 

Silene  162.  inflata,  Sm by  July  27  ...  g  E.C. 

Lychnis 162.  Floe-cuculi,  Linn May  18 defg  R.D. 

163.  diuma,  Sibth May  4   d  F.R.S. 

164.  Vesportina,  Sibth. May  12 de  F.R,8. 

165.  Githago,  Lam June  21 df  H.W.S. 

Sagina 167.  apetala,  Auct.    May  5   e  F.R.S. 

168.  procumbens,  Linn.  ...  by  April  29  ...  e  H.C.L.R 

171.  nodosa,  Meyer  by  May  13    ...  F.R8. 

Spergrula 172.  aryensia,  Linn by  June  19  ...  f  F.R.S. 

Bpergularia 175.  rubra,  Fenzl May  6   f  F.R.S. 

Ajenaria 178.  serpyllifolia,  Linn.   ...  June  8  d  F.R.S. 

182.  trinervis,  Linn March  30 ef  G.H.H. 

Btellaria  185.  media,  With by  Feb.  2 aU  F.R.S. 

186.  Holofltea,  Linn May  6   aef  F.R.S. 

188.  graminea,  Linn by  May  25 d  F.E.K. 

189.  uliginoea,  Murr May  20 ef  CJ.E.S. 

Cerastimn   ......  191.  aquaticum,  Linn by  July  2 g  F.R.S. 

192.  glomeratum,  Thuill....  March  13 d  F.RS. 

193.  triviale,  Link by  Feb.  16   ...  F.R.S. 

13.    LINACBiB. 

Linnm 202.  oatharticum,  Linn.  ...  May  26 b  F.R.S. 

14.    MAEVACBiE. 

Halva  204.  moBchata,  Linn June  20    d  F.RS. 

205.  Bylrestris,  Linn by  June  4 f  RD. 

206.  rotundlfolia»  Linn.  ...  by  July  18   ...  d  E.G. 

15.    TILIACRffi. 

Tilla 211.  parvifolm,  Ehrh by  July  5 F.Ra 

212.  intermedia,  J),C June  23 E.C. 

16.    HYPERICACEiB. 

Hypericum 215.  perforatum,  Linn June  23 k  E.C. 

216.  quadrangulum,   Auct.  June  25 k  F.RS.' 

216.  dubium,  Leers by  July  24   ...  f  F-RS. 

218.  humifusum,  Linn.   ...  by  August  25  df  F.R.S. 

220.  pulchrum,  Linn June  27 f  R.D. 

921t  AinQtwn,Lixui..,. Julyi  „.. k  S.O. 


Ki\t'jr    "ti 


• 
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17.    AGEBACEiB. 

Date  wticn  flret  Bjr  whom 
Bocn  m  flower.        DlatrtoCa.   recorded. 

Aoer  225.  eanipextre^  Linn July  20 F.R.S. 

226.  Pwudo'i}latanu%,  Lin.  May  18 F.E.K. 

16.    GEBANIACE^. 

Geraninxa 229.  phwum^  Linn May  11 d  F.R.S. 

231.  pratemfe,  Linn June  1  d  F.R.S. 

234.  pusillum,  Linn April  30    F.E.K. 

235.  molle,  Linn May  5   f  F.R.S. 

2.36.  diasectum,  Linn June  3  d  F.R.S. 

238.  lucidum,  Linn April  24    d  H.C.L.R, 

239.  Robertianum,  Linn....  May  12 ef  H.P.D. 

240.  «aii^ttiik?»m,  Linn.   ...  May  23 k  H.W.S. 

20.    OXALIDACEiB; 

Oxalis  243.  Aoetosella,  Linn March  24 d  H.G.LJL 

22,    RHAMNACE^. 

RhamniiB 246.  oatharticus,  Linn June  1  F.E.K. 

23.    LEGUMINIFER^ 

Sarothamus 248.  scoparins,  Eoch April  30   b  H.G,L.R. 

TJlex 249.  europsBus,  Linn by  February  2  all  F.R.S. 

Ononis 254.  spinosa,  Linn June  19 ek  E.G. 

Anthyllia 257.  vulneraria,  Linn. ...'...  May  25 b  E.C. 

Medicag^o 258.  Mtlva.lAxm June 26 H.G.L.R. 

260.  lupulina,  Linn by  April  11  ..  def  H.G.L.R. 

KeUlotoa 264.  officinaliB,  Willd.  June  8  bh  KG. 

Trifolium 267.  repens,  Linn May  26 d  F.R.S. 

271.  pratenae,  Linn May  1    e  H.G.L.R. 

272.  (medium),  Linn by  July  27   ...  d  E.G. 

21Z,  hybridum.lium June  27 Ik  F.R.8. 

280.  fragiferum,  Linn by  July  27   ...  d  F.R.S. 

281.  procumbens,  Linn.  ...  June26 e  E.G. 

Lotos 283.  comiculatus,  Linn.  ...  May  16 H.W.S. 

284.  major,  Scop by  July  27  ...  d  F.R.S. 

OmithopuB 291.  perpusillns,  Linn by  July  30  ...  f  E.G. 

Vicia 297.  Graoca,  Linn June  3 fh  R.D. 

298-.  dii-«tf?ua,  Syme,E.B.  May  9   a  G.H.H. 

298-b.  (Bobartii),  Forst. ...  May  30 a  F.R.S. 

301.  sepium,  Linn April  26    d  H.G.L.B. 

303.  hirsuta,  Koch May  9   bf  G.H.H, 

LatJiyrus 308.  pratensis,  Linn May  25 ab  F.R.S. 

Orobus 312.  (tuberosus),  Linn May  30 a  F.R.S. 

24.    ROSAGKa;. 

Pronns 314-.  spinoea,  Linn April  2 k  R.D. 

.      3 14-.  insititia,  Linn March  30 H.G.L.B. 

316.  GerasuB.  Auct.,  var April  4 d  N.M. 

Spirasa 317.  Ulmaria,  Linn by  June  13  ...  df  F.E.K. 

318.  Filipendula,  Linn.    ...  by  June  13  ...  dh  F.E.K. 

Qeam    821.  urbanum,  Linn May  4   ef  F.R.S. 

822.  (rivale),  Linn April  80  ad  F.£.£« 
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Data  when  lint  Br  wlHym 
_^                                                                                                seen  In  flower.     DMrlcta.   recorded. 

Potentilla 327.  anserina,  Linn Hay  18 defg  H.W.S. 

331.  reptanB.  Linn May  24 f      H.W.S. 

332.  Tormentilla,  Schenk...  April  30    df     H.C.L.R. 

333.  Fra^ariafitnim,  Ehrh.  Api^l  18   d      H.C.L.R 

Fragaria  936.  vesca.  Linn March  29 d      H.C.L.E. 

Bubna  339.  Idaeus,  Linn. May  25 F.E.K. 

340.  csesiua,  Linn June  20 k      £.C. 

340*.  fruticoBUB,  Auct,var.  May  23 all    F.R.S. 

Rosa 351.  canina,  Auct    May  26 F.R.S. 

353.  an'ensis,  Linn June  6  d      F.R.8. 

Agrimonia  354.  Eupatoria,  Linn by  June  26  ...  k      £.C. 

354b.  odorata,  Mill June  4  k      E.C. 

SangfuiBorba    ...  354*.  officinalis,  Linn May  1   g*      H.C.L.R. 

Pot^um 355.  Sangnisorba,  Linn.  ...  June  12 A.N. 

355*.  «itfn>«^w//i,Spacli....  May  23 b      F.R.8. 

Alcbemilla  356.  vulgaris,  Linn April  25    d      H.C.L.R. 

358.  arvensis.  Scop May  5  df     F.R.S. 

GratBBgua 360.  Oxyacantha,  Linn.  ...  by  May  1 idl     F.E.K. 

PyruB 363b.  mitis May  2  d      F.R.S. 

366.  Aucuparia,  Gaertn.  ...  Apnl  4 FJLK. 

25.    ONAGRACEiE. 

Epilobium    367.  ang^tifolium,  Linn...  June  27 bd     F.R.S. 

368.  hirsutum,  Linn June  24 defg  E.G. 

369.  panriflorum,  Schreb....  July  40 F.R.S. 

370.  montanum,  Linn June  25 h      F.E.K. 

372.  palustre,  Linn. June  25 KG. 

373.  tetragonum,    "Linn," 

Benth June  25 k      F.R.S. 

Gircflsa 377.  lutetiana,  Linn June  27 ad     E.G. 

26.    HALGRAGIACKaS. 

Gallitriche  383.  vema,  Linn May  13 efh    F.E.K. 

Geraiophyllum. .  387.  demersum,  Linn by  Sept.  23  ...  h      F.R.S, 

27.    LYTHRACKS;. 

Lytliruni 890.  Salicaria,  Linn June  24 dk     E.G. 

29.    GUCTJRBITACE^. 

Bryonia    393.  dioica,  Linn June20 ad     F.R.S. 

32.    SCLERANTHACKffl. 

Sderanthus 399.  annuus,Linn by  July  27  ...  d      F.R.S. 

33.    GROSSULARLiGK£. 

Ribes 403.  (mVrt/m),  Linn.    by  June  26...  dg     H.G.L.R. 

404.  rvhrum^  Linn.   April  3 dg    'H.GX.R. 

406.  Orogsularia,  Linn.  ...  March  26 d      FJft.S. 

84.    GRASSULACKa:. 

8edum  414.  acre,  Linn June  20 k      F.R.S. 

36.    SAXIFEAGAGE^. 

Sazifraga 427.  gianulata,  Linn May  20 g      R.D. 

480.  tridactylites,  Linn.  ...  April  4 of     H.GX.R. 

36.    ARALDLGKS. 

Hedora 438.  Helix,  Linn.  September  22    all    E.G. 
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37.    GORNACEiB. 

D»te  when  flnt  By  whom 

aeen  In  flowier.  Dtotrlcta..   recorded. 

Comiis 439.  sangainea,  Lhm June  6  dk  F.R.S. 

38.    UMBBLLIFEItffl. 

Sanicula  442.  etuopsBa^  Linn April  18   d  H.O.L.B. 

Conium 446.  maculatum,  Linn.    ...June  28 b  F.R,S. 

Helosicadium  ...  454.  nodiflarum,  Koch June  22 h  F.R.S. 

Sison 456.  Amomum,  Linn July  26 E.C. 

.^Bgopodiom 457.  Podagraria,  Linn May  20 F.E.K. 

Gamm  458.  (Qirul),  Lhm June  30 b  F.R.S. 

Bmiimn    461.  flexuosum,  With by  May  14 gk  F.E.K. 

Pimpinella  462.  Saxifraga,  Linn July  26 b  E.G. 

Simn 464.  latif  olium,  Linn by  July  3 g  F.R.S. 

CEnanthe 470.  fistulosa,  Linn. June  24 e  F.R.S. 

474.  Phellandrium,  Lam....  by  July  26  ...  E.G. 

•fithnsa   475.  Gynapium,  Linn by  June  27  ...  f  E.G. 

Silaufi    479.  pratensis,  Beag. July  23 b  E.C. 

Angelica  482.  sylvestriSf  Linn June  13 F.R.S. 

Pastinaca 486.  sativa,  Linn May  25 b  F.R.S. 

Heracletun  487.  sphondylium,  Linn....  March  5   d  H.P.D. 

Daucus 489.  Garota,  Linn June  17 b  F.R.S. 

ToriliB  493.  AnthriacuB,  Gaertai....  June  20 b  E.G. 

494.  infesta,  Spreng June  24 k  F.E.K. 

495.  nodosa,  Gaertn June  16 k  F.E.K. 

Scandix    496.  Pecten-Veneris,  Linn.  April  4 f  H.G.L.R. 

Anthriacua  498.  sylTeetris,  Hoffm March  9   d  G.S.R. 

Cluerophylliiin. .  500.  temulum,  Linn. by  May  14    ...  d  F.E.K. 

40.    GAPRIFOLLAGEiB. 

Sambacns  504.  nigra,  Linn May  26 defg  H.W.S. 

Vibumam    506.  Opulus,Linn June  26 d  F.R.S. 

Lanioera  608.  Periclymenum,   Linn.  May  30 defg  R.D. 

41.    RUBDLGEiE. 

CkJimii 513.  verum,  Linn. June  13 f  E.G. 

514.  cruciatum,  With AprQ  17    df  H.G.L.B. 

515.  palustre,  Linn June  13 F.R.S. 

517.  aaxatUe,  Linn May  25 f  F.E,K. 

523.  Aparine,  Linn May  16 f  H.W,8. 

Sherardia 526.  arvensiB,  Linn May  1   f  H.G.L.R. 

Aaperola 527.  odorata,  Linn.   April  9 k  H.G.L.R. 

42.    VALERLANAGEiE. 

Valeriana 531.  dioica,  Linn. May  23 f  R.D. 

532.  officinalis,  Linn by  June  27  ...  d  F.R.S. 

Yalerianella 534.  olitoria,  Moench  May  5  F.R.S. 

43.    DIPSAGRffi. 

Dipaaoua  539.  sylTestris,  Linn June  21 k  H.W.S. 

Scabioaa  541.  succisa,  Linn by  July  23  ...  f  E.G. 

Knautia   543.  arrensis,  Goult by  July  23  ...  g  E.G. 

44.    GOMPOSIT^. 

Tragopogon 544.  pratensis,  Linn May  30 f  F.R.S. 

Hy^xshosria 553.  radicata,  Linn.  May  25 a  F.E.K. 

lai^aca ^  557.  (muralis),  **D.G." June  20 F.R.S. 
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DtM  when  flnt  By  vtaom 

■ctii  In  flower.     Dlitiietflb     reevrdad. 

SoaohoB   559.  arvensis,  Liim«  June  2  k  F.R.S. 

560.  asi^er,  Hoffm May  25 e  F.R.S. 

561.  oleraceuA,  Linn June  3  tg  F.E.K. 

Crepis  563.  virens.  Linn Hay  30 g  R.D. 

Hieracium  568.  Pilosella,  Linn Jane  15 g  F.B.S. 

673.  sylvaticum,  Sm June  24 a  F.B.S. 

584.  uinbellatuni,  Linn.    ..  June  24 dh  £.C. 

Taraxacum 588.  officinale.  Wiggf February  2  ...  all  G.B.L. 

Lapsana   51)0.  communis.  Linn June  15 d  F.R.S. 

Cichorium   591.  Intybus,  Linn inseed  Aug'.20  h  £.G. 

Arctium   592.  Lappa  et  Bardana  ...  June  6  F.E.S. 

Carduus    59.5.  nutans,  Linn June  5  g  F.R.S. 

596.  ori^pus,  Linn June  24 h  F.R.S. 

599.  lanceolatus,  Likn June  17 f  F.R.S. 

600.  eriophorus,  Linn. July  27 d  F.R.S. 

601.  palustris.  Linn June  6  d  F.B.S. 

602.  arvensis.  Curt.  June  20 d  F.R.S. 

606.  acaulis.  Linn July  23 g  F.R.S. 

Centaurea  611.  nigra,  Linn June  2 g  R.D. 

612.  CyanuB,  Linn June  28 dg  F.R.S. 

613.  Scabio^a,  Linn June  23 g  £.G. 

Artemisia. 626.  vulgaris,  Linn July  27 d  H.C.L.B. 

Onaphalium  ....  632.  uliginoHum,  Linn.    ...  July  1    f  F.R.S. 

Filago  635.  germanica,  Linn. July  17 f  F.R.8. 

Petasitea  636.  vulgaris,  Deaf.  March  16 f  F.R.S. 

Tussilago 637.  Farf ara,  Linn June  22 all  JJL. 

Senecio 643.  vulgaris.  Linn by  February  5  all  F.E.K. 

644.  sylvaticus,  Linn,  by  July  27    ...  d  H.CJ[i.R. 

647.  erucajfolius,  Linn by  July  27    ...  d  F.R.S. 

648.  Jacobsea.  Linn. June  22 t  F.R.S. 

649.  aquaticus,  Huds.   June  23 g  F.R.S. 

Inula 658.  dysenterica,  Linn July  23 d  F.E.K. 

Bellis 660.  perennis,  Linn February  2  ...  all  F.R.S. 

Chzyaanthemum  661.  segetum,  Linn June  1  f  F.R.S. 

662.  Leucanthemum,  Linn.  May  16 g  H.W.S. 

6Qii.  Partkenium.Ten.    ...June  28 d  E.C. 

663*.Tanacetum,  Syme.    ...  July  17 g  E.O. 

664.  inordum,  Linn May  6  df  H.W.S. 

665.  Cbamomilla,   E.  Mey.  May  14 J.DJL 

Anthemis 669.  Gotula,  Linn June  2.S f  R.D. 

Achillea 670.  Ptarmica,  Linn June  2  g  E.C. 

671.  Millefolium,  Linn.    ...May  30 c^  F.R.S. 

46.    CAMPANULACRffi. 

Campanula 675.  rotundifolia,  Linn.   ...  June  16 f  £.C. 

678.  latifolia,  Linn by  June  24  ...  a  E.G. 

Jasione 687.  montana,  Linn June  27 f  RJD. 

46.  ERIGAGKS:. 

Erica 690.  Tetralix,  Linn by  July  27  ...  d  H.C.L.R. 

Calluna 695.  vulgaris,  Sallsb by  July  27  ...  d  H.G.LJI. 

47.  ILIGACKS:. 

Ilex  713.  Aqoifolinm,  Linn.    ...  Hay  4  e  FJLS. 
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48.    JASMTNACEA 

Date  wbea  flnt  Bfn^ota 

,  eeen  In  flower.       Districts,    recorded. 

lAgw^txTxm   714.  Tulgare,  Linn June  13 d      E.O. 

Frudniu 715.  excelsior,  Linn AprU  4 k      F.E.E. 

49.    APOCYNACE^. 
Vines  716.  minor March  29 d      H.G.L.R. 

60.    GENTIANACK®. 

&7thriea 724.  Gentanrium,  Per Jnne  22    ...... 

61.    CONVOLVULACE^. 


CohtoItiiIiib  729.  Arvensis,  Linn June  3  .... 

730.  Sepium,  Linn by  June  4. 

62.    SOLANACEiE. 


SdUnum  738.  Dulcamara,  Linn May  23 

Datura .  Stramoniumt  Itian,  ...  August  20 

Lydnin .  Inirbarum,  liiniL   by  July  27    ... 

63.    SeROPHtTLARIACE^. 

YerbaBCum  740.  (Thapsus),  Linn June  20 

Yerooica  747.  arvensiB,  Linn February  22... 

750.  serpyllifolia,  Linn.   ...  by  May  1     ... 

754.  Anagallis.  Linn May  23 

755.  Beccabunga,  Linn.   ...  May  10 

756.  officinalis,  Linn May  24 

757.  (fiwntana),  Linn May  6    

768.  Chamsedrys,  Linn April  14    

759.  hederaef olia, Linn by  Februarys 

760.  agrestis,  Linn March  14  

761.  polita,  Fries.  March  14    

762.  Buxhanmii,  Ten March  8     

Bartaia 765.  Odontites,  Huds July  12 

RhinanihiiB 767.  CriBta-galU,  Linn March  19 

Melampyram  ...  770.  (prate^e),  Linn May  30 

Pedicularia  773.  sylvatica,  Linn May  30 

BcrophiUaria  ....  774.  nodosa,  Linn May  30 

775.  aqnatica, 'Linn.'Benth.  May  30 

Digitalis  778.  purpurea,  Linn May  .30 

Linaria 782.  spuria,  Mill July  27 

783.  elatine.  Mill July27 

785.  vulgaris,  Mill June  21 

56.    LAMXACKffi. 


Srcopas  801.  europaeus,  Linn July  9    
en^ia. 806.  aquatica,  Linn by  July  22 

807.  sativa,  Linn by  July  20 

808.  arvensis,  Linn by  July  18 

Thymus    810.  Serpyllum,  Linn June  7  

Caiamintiia 815.  CHnopodium,  Spenn. . .  July  4    

Teucrimn 818.  Scorodonia,  Linn. by  July  24 

Ajuga '..  822.  reptans,  Linn by  April  30 

3aUQt««M..t 8^5t  XLlgra,  Linn.  ..„ Jime  28 
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Sate  ivlMi  trafc  Bf 
_        ,                                   ^                                               Men  In  flower.      Dlitiicti.   reoorOed. 

Lumum  827.  Oaleobdoloa,  GraniB...  May  30 e  E.C. 

828.  album,  LiniL by  March  14...  all  O.B.L. 

829.  fmamftofvm^,  Linn...  April  26    d  H.G.L.B. 

830.  amplexicaule,  Linn. ...  by  April  26  ...  g  F.KK. 

831.  pnrpnreum. Linn. Februarys  ...  all  F.E.K. 

831*.inci8imi.  WiUd Febrnaiy  26...  H.G.L.B. 

Oaleopais 832.  Ladannm,  Linn by  July  27    ...  d  E.G. 

835.  Tetrahit,  Linn by  July  4 £  E.G. 

StachyB 836.  Betonica,  Benth.  June  28 d  F.R.S. 

837.  palustris,  Linn June  16 o  F.R.S. 

838.  Bylvatica,  Linn May  30  d  B.D. 

Nepeta 84L  Glechoma,  Benth March  19 d  J.MJ:i. 

842.  Gataria,  Linn.    July  26 g  F.R.S. 

Marmbium 843.  yulgare,  Linn July  1    k  F.BLS. 

Prunella  844.  Tulgaris,  Linn June  6  f  F.R.S. 

Scutellaria  846.  galerioulata.  Linn.   ...  June  16 o  E.G. 

66.    BORAGINAGE^. 

MyoBotiB  847.  palustriB,  With by  May  21 g  F.B.S. 

862.  arveuBis,  Hoflhn.  April  4 e  R.D. 

864.  yersioolor,  Lehm. June  13 f  F.E.8. 

Litheepermum ..  866.  arvense,  Linn.   May  20 dh  F.E.K. 

Symphytum  ....  859.  officinale,  Linn June  14 g  F.R.S. 

Anchuaa  864.  $cmperviren*^  Linn.  ...  May  6    k  F.R.S. 

Echium  869.  (yulgare),  Linn by  June  20  ...  a  F.B.S. 

68.    PINGUIGULAGE^ 

Primula 878.  yulgaria,  Huda. February  26 ...  e  F.RK. 

880.  yerifi^Linn April  2  d  G.H.H. 

Lydmachia 888.  nummularia,  Linn.  ...  June  27 o  F.R.S. 

889  (nemorum),  Linn June  6  d  H.W.S. 

Anagallis 890.  anrensia,  Linn.  May  14 f  H.P.D. 

60.    PLA1JTAGINAGK«). 

Flantago 901.  major,  Linn.  June  23 eg  F.R.S. 

902.  media,  Linn May  26 dk  F.R.S. 

903.  lanoeolata,  Linn.  April  26 all  F.E.K. 

62.    GHENOPODLA.CKaE. 

Ghenopodium  ...  911.  rubrum,  Linn by  Augrust  20  f  E.G. 

914.  album,  Linn June    7 f  E.G. 

917.  BonuB-HenricuB,  Linn,  by  July  27    ...  d  F.R.S. 

Atriplez  923.  patula,  Linn. June  6  f*  F.R.S. 

923a.  augustifolia,  Sm June  8  F.R.S. 

63.    POLYGONAGEiB. 

Polygonum 933.  amphibium,  Linn. July  6  f  F.R.S. 

933b.  terrestre     July  5  F.R.S. 

935.  Persicaria,  Linn June  k  E.G. 

937.  Hydropiper,  Linn.    ...  by  June  26  ...  d  H.G.L.R. 

939.  aviculare,  Linn by  June  28  ...  e  KG. 

941.  Gonvolvulus,  Linn.  ...  June  7  e  F.R.S. 

Bumex 944.  crispus,  Linn June  15....  i...  d  F.R.S. 

948*.conglomeratus,  Mur.     June  16 g  F.R.8. 

951.  Acetosa,  Linn May  1 f  H.G.L.R. 

962.  Aoetoeella»  Linn.  Mayl f  H.G.L.B, 
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66.    TBYKSLMAXJBM. 

Dftte  when  lint  Bf  whaim 

.  Mm  In  flower.       IMstileU.   reoonML 

966.  Lftnreola,  Linn b7Hwoh21...  d     C.T.a 

69.    EUPHOBBIACEA 

BqpliorbiA    962.  Heliosoopia,  Linn. Febraaz722...  f      H.G.L.IL 

968.  PypariflBiM,  Linn. June  24   d      F.B.S. 

971.  exiguA)  Linn June  23    t      B.C. 

972.  Peplns,  Linn. by  April  27  ...  g      H.O.L.B. 

973.  C^tkyrii),  IAdh.    ...  by  July  26  ...  ft      F.R.a 

976.  semperyirenB,  Linn....  Marob  9   F.R.S. 

976.  perennis,  Linn H«rQh9  e      LJLIC 

70.    UBTICAGEiB. 

TTztica  A.  978.  nrena,  Linn.  Maj  20 all    F.E.BL 

979.  dioica^Linn.  May  14 aU    F.E.K:. 


982.  offioinalifL  Linn.    June  20 g      F.R.S. 

Humnlns 983.  Lupulua,  Linn.  by  July  27   ...  a      F.B.S. 

71.    AMENTIFER^ 

Ulmiia  986a.  oampestria,  Sm.  February  24...  H.G.L.&. 

QneroiiB    988.  peduncnlatis  Ehrh.  ...  May  4   F.B.S. 

OupinuB  990.  l^etulus,  Linn.   March  20 F.B.S. 

CosyliiB 991.*  Avellaaa,  Linn. February  20...  i      H.C.L.B.. 

Betolm  993.  alba^Linn. April  4 F.E.K. 

PopullU    996.  alba^Linn. Februa]729...  H.C.L.B. 

998.  fiMrra,  Linn.  March  80 H.G.L.B. 

Balbc 1002.  alba,  Linn.  March  26 e      H.G.L.B. 

1007.  TiminallB,  Linn. March  7   H.G.L.B* 

1011.  autita^  Linn.   April  4 E.G.L.B. 

1012.  caprea^  Linn.  Maroh  8   d     FJLS. 

72.    GONIFBA 

Pfams    1029.  n/lvettrU,  Linn. April  4 F.E.BL 

TaxuB   1031.  baecaUt  Linn February  27...  F.£.K» 

73.    OBGHIDAGE^ 

Keottia 1036.  Nidus-avis,  Bich.    ...  by  March  19  d     F.E.E. 

Listera 1038.  ovata,  Br April  18    bd     H.G.L.B. 

Bplpaetiji 1039.  latifoUa,  'Br.'Benth.  July  12 dg)c  B.G. 

OroAiB  1046.  Morio,Linn May  3    e      G.L.E. 

1046.  maacnla,  Linn. April  18    d      H.G.L.B» 

1062.  latif olia»  Auct by  June  27  ...  d     E.G. 

1063.  maculata,  Linn. April  30   d      H.G.L.B» 

HabenariA   1066.  bifolia,  'Br.'  Benth.  by  May  19 d     F.E.K. 

OphijB 1060.  apifera,  Huds. by  July  4 k     E.G. 

74.    IBIDAGKS. 

Ui   1067.  Pbeudaoorus,  Linn....  May  26 o      H.W.S» 

76.    AMABYLLIBAGRffi. 

GalafttliiMi    1073.  nivaHit  Linn.  February  2  ...  H.G.L.B. 

Lenoojiini 1076.  astUmm^  JAxol    by  April  30...  H.GJLiB» 
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TiflffWW 

Hyaoin^iiB 
Bqsoiib 

Paris 

Tamiu , 

Elodea 

Alimniii 

fiaf^itteria... 
Batomxia  .... 


78.    LHJACEJS. 


1076.  Martafon^  Linn. 

1093.  noDflcnptoa,  TiiTin. ...  April  18 
1097.  aeuUatui,  Linn. 

77.    TBnJJACKfi. 

1103.  (quadrifolia),  Linn...  l^  April  30  ... 

77.*    DIOSGOREAGEiSL 

1104.  oommnnis,  Linn. Mi^26 

79.    HTDROCHABmAGEiB. 

ll(yi*,eanadenHs,  Linn.  ...  July  6  

80.    ALISMACKSL 


Br 


« F  JLa 

de     H.GJ1JL 
FJELa. 


ELOUEL 


d     H.G.W. 


1109.  Plantago,  Linn. Jnne  1  . 

1113.  sagittifolia,  Linn.  ...  June  14. 

1114.  mnbellatos,  Linn.  ...  Jnne  1  . 

81.    POTOMACKfi. 

Potamogeton  ...  1119.  pectinatna,  Anct  pi...  June  23 

1121.  pusillnB,  Linn July  30. 

1125.  perfoliatns,  Linn.   ...  June  13 
1132.  natann,  'Linn.'Benth.  Jnne  1  . 


oe 
be 
o 


b 
b 
b 
b 


Lemna 

Arum    

Sparganitun. 
l^ba  

J'imonB 

XusQla 

8oirpii8 

Sriophoiniiii. 


82.    LEMNACRS!. 

1138.  minor,  Linn.    Jnne  7 

1139.  gibba,  Linn June  26 

82.*    ABACKS. 
1142.  maonlatnm,  Linn. ...  March  24 

82.**    TYPHACEiE. 

1146.  eimplex,  Hndfl Jnne  18 

1146.  ramofium,  Hnds by  Jnne  11  ... 

1148.  angustifoliay  Linn....  July  4   

84.    JUNCACEiB. 

1151.  conglomeratus,  Linn.  June  23 

1152.  glauous,  SibtiL    July  

1157.  lamprocarpus,  Ehrh.  by  July  30   ... 

1162.  bufonius,  Linn.  June  26 

1170.  pUosa,  WiUd.   by  April  30  ... 

1172.  oampestria,  WiUd.        March  26 

85.    CYPEEAGEu^. 


B.O. 


F.R.a 
F.B.S. 
E.G. 


R.I>. 
H.G.LB. 
G.H.H. 
F.B.& 


aU    F.B.a 
b      £.0. 


e      F.B.a 


bh    F.R.& 
bf    JA. 
d      KC. 


fg 
b 

k 


P.B.8. 

F.B.& 

E.G. 

E.G. 

F.EK. 

FJS.K. 


1184.  lacufltria,  Linn.    June  1  .... 

1191.  qrlyaticua,  Linn. June  1  .... 

1192.  paluBtris,  Linn by  July  1 . 

1201.  poIyBtadhyoii,    Linn,  by  May  31 


ek  F.E.K. 

ft  FJB.K. 

&  F.E.K. 

b  H.F. 
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Dftte  wben  flnfc  B7  whoa 

aecn  In  flower.      DIatrieta.  reeordad- 

1211.  oraliB,  Good.    by  July F.R.8. 

1222.  ynlpina,  Liim. May  23 d  F.R.a 

1228.  TTUgariB,  Fries by  Jtine    b  F.B.S. 

1247.  ^lyatica,  Hud& by  May  30    ...  a  F.R.S. 

1249.  Psendo-cypenis^  Linn  by  Jidy  27    ...  d  H.G.L.B. 

1250.  glauca,  Soop May  2   H.G.L.B. 

1251.  pnecox,  Jacq April  18    H.G.L.B. 

1257.  hirta,  Linn by  May  30    ...  a  F.B.S. 

1260.  palndosa.  Good.  April  19    g  F.E.K. 

86.    GBAMINA. 

Antihozanthvin..  1271.  odoratum,  Linn May  14 d  F.E.K. 

Alopecnms  1278.  pratensis  Linn June  7  d  F.R.S. 

Anindo 1294.  Phragmites,  Linn.  ...  Jnly  24 d  E.C. 

Helens 1313.  lanatos,  Linn May  20 d  F.E.K. 

Hcdinia. 1319.  csrulea,  Moench.    ...by  July  27   ...  d  H.G.L.B. 

Glyoeria   1322.  fluitans,  Br May  28 b  G.S.B. 

Poa    1328.  annua,  Linn. March  14 d  H.G.LJL 

Briza 1336.  media,  Linn June  1  bdk  F.B.S. 

CynoBurufl    1337.  cristatus,  Linn May  31 g  F.E.K. 

Dactjlis    1339.  glomerata,  Linn by  March  24...  d  F.B.S. 

Bromns 1350.  sterilis,  Linn May  14 F.E.K. 

Loliimi 1363.  perenne,  Linn. June  1  all  F.B.S. 

87.    FILIGES. 

Polypodinn 1374.  vulgare,  Linn May  1    f  F.B.8. 

PolyBtachuin    ...  1383.  ('aculeatum*),  Both.  May  30 f  F.B.S. 

1384.  ang^nlare,  Newm.    ...  May  3    d  F.B.S. 

Lastrea 1387.  Filiz-znaB,  PresL March  9   f  F.B.S. 

139L  dilatata,  Presl March  3    d  F.B.S. 

Aldiyrivm 1394.  Filix-fcemina,  Both.,  by  June  24  ...  d  F.B.S. 

Scolopendrinm  ..  1402.  vulgare,  Lym. March  9    k  F.B.S. 

Pteria   1404.  aquilina,  Linn by  May  30   ...  ad  F.B.S. 

90.    EQinSBTAGEJa. 

Eqnisetam  1422.  arrense,  Linn March  24 d  H.G.L.B. 

1425.  limosum,  Linn.   April  30    g  H.GX.B« 

[The  dates  opposite  the/9r9w  refer  to  the  young  fronds.] 

This  List  is  more  complete  than  it  is  likely  to  be  for  any  sncoeeding  year. 
Only  about  20  plants,  and  the  varieties  of  Bosaa,  Bubi,  and  other  polymorphous 
genera  are  omitted  :  otherwise  it  might  be  taken  as  a  Flora  of  Bugby,  adapted 
to  the  London  Catalogue. 

Plants  in  braokets  grow  somewhat  beyond  the  four  mile  radius  from 
Engl^, 
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PREFACE. 


The  publication  of  a  third  Report  will  at  any  rate  prove 
that  our  Society  has  lasted  three  years,  and  is  still  alive. 

We  wish  at  once  to  apologize  for  two  things — first  for 

the  delay  in  the  publication  of  this  Report,  for  which  the 

President's  School  work  is  somewhat  to  blame,  and,  secondly, 

for  the  preponderance  of  articles  by  Honorary  Members 

printed  in  our  Report.     The  extracts  from  our  Minutes 

shew  that  a  full  share  of  Papers  have  been  read  by  present 

Kugbeians,  and  the  Paper  on  *  Snakes,'  by  N.  Masterman, 

(ps^e  7)  may  be  taken  as  a  sample  of  a  series  which  he 

has  given  us  on  the  animals,  whose  habits  he  has  himself 

observed.     But  we  are   obliged  to  select  for  publication 

those  Papers  which  are  likely  to  be  useful  in  future  years ; 

hence  we  have  printed  in  full  Mr.  Wilson's  elaborate  resume 

of  the  geological  facts  on  record  with  regard  to  owr*  Gravels.' 

The  Paper  by  Mr.  Hutchinson  on  *  Spectrum  Analysis' we 

^e  glad  to  give  because  it  records  the  state  of  scientific 

knowledge  up  to  the  time  at  which  it  was  read,  in  a  branch  of 

science  the  rapid  development  of  which  is  a  marvel  of  the  day. 

To  a  young  society  any  growing  branch  of  science  has  an 

special  moral.     The  tale  of  scientific  knowledge  is  never 
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told,  and  no  one  need  despair  of  some  day  adding  an  appred- 
able  item  to  the  amount  of  hmnan  knowledge.  And,  lastly^ 
how  could  we  deprive  not  only  our  own  Society,  but  the 
Rugby  worid,  of  the  moral  which  Mr.  Sidgwick's  Paper  on 
*  Norway'  teaches,  that  our  holidays  may  be  thoroughly 
enjoyed  with  eyes  and  ears  ever  open  to  the  interests  of  our 
Society  ? 

The  extent  which  those  Papers  occupy  leads  us  to 
curtail  the  reports  of  our  various  sections.  In  their  place 
we  will  here  briefly  relate  what  has  been  done. 

Finance : 

Balance      .  .  .  .19    0 

Sale  of  Reports      .  .  .730 

Compositions  by  Corresponding  and 

Honorary  Members        .  .         5  10    0 

Subscriptions  for  three  Terms        .        6    0    0 


£20    2    0 


Prize  for  Essays    .  .  .110 

Anastatic  Press  and  Stamps  .        17    2 

Insect  Boxes  .  .  .        0  10    4 

Printing  and  Lithograph  of  Well  .       23  14    0 


£26  12    6 


Balance  due  to  President  .  .        6  10    6 

This  state  of  affairs  is  due  to  two  causes— (1),  the  diffi- 
culty of  obtaining  the  payment  of  subscriptions,  there  being 
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a  considerable  number  of  Members  in  arrear,  and  several 
Members  having  left  the  School  in  debt  to  the  Society ; 
and  (2),  to  the  great  loss  on  the  sale  of  the  second  Beport. 

The  President  has  a  considerable  number  of  copies  of 
the  Beports  for  1867  and  1868  on  hand^  which  he  will  for- 
ward by  post  on  receipt  of  stamps,  and  old  Bugbeians  can 
materially  assist  the  Society  in  this  way.  The  Beport  for  1868 
(price  2s.  6d.)  includes  a  lithograph  of  the  section  at  the 
Bugby  Waterworks  and  a  list  of  the  Bugby  Plants  adapted 
to  the  London  catalogue.  The  Beport  for  1867,  among 
other  Papers,  contains  a  list  of  the  Bugby  Lepidoptera, 
and  has  been  reduced  to  Is. 

Future  Beports  may  be  bought  at  Mr.  Billington's,  who 
has  generously  undertaken  to  publish  this  Beport  at  his 
own  risk.  It  is  to  be  hoped  that  another  year  our  finances 
may  be  sufficiently  recovered  to  enable  the  Society  to  dis- 
tribute the  Beport  gratuitously  to  Members. 

Sections : 

Of  the  Geological  Section  not  much  has  lately  been 
heard ;  the  cause  of  this  may  be  partly  found  in  the  fact 
that  some  pits  most  productive  of  fossils  are  not  now  worked, 
and  that  the  manners  of  the  workmen  at  New  Bilton  are 
allowed  to  become  fierce.  The  head  of  this  section  is  J.  D. 
Lawe. 

The  Entomological  and  Zoological  Albums  are  in  the 
hands  of  D.  A.  Ogilvie  and  N.  Masterman,  to  whom  all 
notices  for  the  calendar  of  this  year  should  be  sent. 


What  has  been  done  by  the  Botanical  Section  will  be 
found  at  page  xii. 

Meetings : 

The  Secretary  sends  the  following  satisfactory  report  of 
our  Meetings : — 

Number  of  Meetings  held  in  1869    . 
Average  Attendance  in  Spring  Term 

Summer 


W  99  »^  ********  v.*.        99 

99  99  Autumn   99 

Largest  Attendance  . 
Smallest         99  •  .  • 

Average         „  for  the  whole  year 


16-0 
35-4 
38-5 
44-0 
74-0 
25-0 
39-0 


Museum  : 

Little  has  been  done  during  the  year  to  our  Museumj 
but  we  are  glad  to  be  able  to  report  that  the  possessions  of 
the  Society  will  next  Term  be  transferred  to  a  permanent 
home  in  the  New  Buildings ;  permanent9  that  is9  so  long  aa 
the  Society  does  its  work,  pays  its  way,  and  keeps  an  orderly 
room.  We  must  remember  that  we  have  always  said, "  If  we 
only  had  a  room  we  should  do  wonders  I"  now  is  the  time  to 
begin.  The  Society  apparently  accepts  the  room  with  joy : 
let  it  remember  that  it  also  accepts  its  responsibilities. 

F.  E.  K. 
J.  M.  L. 

F.L. 

Eastee,  1870. 


RULES. 


I. 
That  thiB  Society  be  called  **  The  Rugbt  School  Natural  History 

SOCIETT.** 

IX. 

That  the  Society  oonBiBt  of  Honorary  Memben,  CorreBponding 
Members,  Memben,  and  ABBOciates. 

ni. 
That  Masters,  and  others  connected  with  the  School,  be  eligible  as 
Honorary,  and  Old  Rngbeians  as  Corresponding  Members ;  that  Present 
Rngbeians  (having  attended  as  a  Visitor  three  of  the  Society's  Meetings) 
be  eligible — ^Lf  in  the  Upper  School  or  Sixth,  as  Members,  if  in  the 
Middle  or  liower  School,  as  Associates. 

Of  Officers  : 

IV. 

That  the  Society's  Officers  consist  of  a  President,  Secretary,  and 
Treasurer,  and  of  the  Keepers  of  the  several  Albums,  and  that  these  do 
form  the  Committee  of  Management,  three  to  be  a  quorum. 

V. 
That  all  Officers  be  elected  annually. 

VI. 

That  when  any  Office  is  vacant,  the  Committee  do  recommend  a 
Member  or  Associate,  or  (for  the  Office  of  President)  -an  Honorary  Mem- 
ber, for  election  by  the  Members  of  the  Society,  and  that  the  election  be 
by  scrutiny. 

VII. 

That  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 
except  in  cases  of  equality. 

VIII. 

That  the  Secretary  keep  the  Minutes  of  the  Society's  proceedings ; 
keep  a  list  of  all  persons  present  at  each  Meeting ;  keep  a  list  of  the 
existing  Society,  with  the  names  and  addresses,  %9  far  as  possible,  of  all 
Corresponding  Members,  and  a  list  of  all  Benefactors  of  the  Society. 

IX. 

That  the  President  and  Treasurer  form  a  Sub-Committee,  for  man- 
ageing  the  fiuances  and  keeping  the  property  of  the  Society. 


•  •  ■ 
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X. 

That  the  duty  of  the  several  Album  Keepers  be  to  reoeiTc  all  notices 
connected  with  their  scTeral  Sections ;  to  enter  all  oocnrrenceB  of  interest 
in  their  Album ;  and  at  the  end  of  each  year  to  furnish  a  Report  of  what 
has  been  done  in  his  Section  during  the  year. 

XI. 

That  in  the  absence  of  any  Officer,  the  Committee  appoint  a  Deputy. 
Of  Honorary  and  Corresponding  Members : 

XII. 

That  Honorary  Members  be  elected  by  open  vote  of  the  Society ; 
pay  an  entrance  fee  of  lOs.,  but  no  subscription  unless  specially  called 
upon ;  and  haye  all  the  priyileges  of  Members,  except  that  of  roting. 

XIII. 

That  Corresponding  Members  be  elected  by  open  Tote  of  the  Society, 
without  entrance  fee,  and  have  all  the  priyileges  of  Members,  except 
that  of  voting ;  but  be  required  to  pay  for  the  Society's  Reports,  for  a 
supply  of  which  they  may  pay  a  composition  of  10s.  for  six  years. 

XIV. 

That  Members  or  Associates,  on  leaving  the  School,  become  Cor- 
responding Members  without  election. 

Of  Members  and  Associates : 

XV. 

That  Members  and  Associates  be  proposed  by  a  Member  or  Honorary 
Member,  and  elected  by  the  Committee. 

XVI. 

That  there  never  be  more  than  20  Members,  or  more  than  20  Asso- 
ciates. 

XVII. 

That  Members  and  Associates  pay  a  Subscription  of  2s.  6d.  per  Term, 
and  that  any  Member  or  Associate  who  shall  at  the  beginning  of  any 
Term  be  reported  by  the  Treasurer  as  not  having  paid  his  Subscription 
for  the  two  last  Terms  be  struck  off  the  list  of  the  Society.* 

XVIII. 

That  Members  may  speak  at  all  Meetings  of  the  Society ;  may  read 
Papers  with  the  leave  of  the  President ;  may  introduce  four  Visitors  at 
all  Public  Meetings,  and  receive  a  copy  of  the  Society's  Report.t 

*  Bobscriptionii  are  allowed  by  a  Rchool  Rule  to  be  charged  in  the  School  Bills,  as  floon 
as  a  note  has  been  brought  to  the  President,  signed  by  the  boy's  Tutor,  to  the  effect  that  leare 
from  home  has  been  obtained. 

4  In  consequence  of  the  loos  incurred  on  the  sale  of  the  last  Beport,  the  gratuitous 
supply  of  copies  of  this  Report  has  for  the  present  been  suspended. 


IX 
XIX. 

That  Associates  hare  the  same  privileges  as  Members,  except  the 
right  of  voting  at  Private  Meetings  of  the  Society. 

XX. 

That  Associates,  on  reaching  the  Upper  Schooli  do  not  become 
Members  without  election  by  the  Committee. 

XXT. 

That  any  Member  or  Associate  may  be  suspended  or  expelled  from 
the  Society  by  a  Tote  of  two-thirds  of  the  Members  present,  if  he,  from 
any  misdemeanour,  or  want  of  energy,  appear  to  deserve  such  suspension 
or  expulsion. 

Of  Meetings  : 

XXII. 

That  Ordinary  Meetings  be  held  once  a  fortnight,  but  that  the 
Secretary  be  empowered  to  call  Extraordinary  Meetings  when  necessary. 

xxui. 
That  Visitors  may  speak  and  read  Papers  at  all  Public  Meetings, 
vith  the  leave  of  the  President. 

Of  Reports : 

XXIV. 

That  a  Report  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit. 

XXV. 

That  an  Editing  Committee,  of  two  Members  and  one  Honorary 
Member,  be  appointed  by  the  President  for  each  Beport. 

Of  New  Rules: 

XXVI. 

That,  without  notice  given  at  the  preceding  Meeting,  no  change  can 
be  voted  in  these  Rules,  or  any  name  be  submitted  to  the  Committee 
for  Membership  or  Association,  or  any  vote  of  SuspcDsion  or  Expulsion 
passed. 

XXVII. 

That  DO  change  be  made  in  these  Bules,  unless  p|t>posed  by  a  Mem- 
ber or  Honorary  Member,  and  carried  by  the  votes  of  two-thirds  of  the 
Members  present 


LIST  OF  THE  SOCIETY,  LENT  TERM,  1870. 


Officers  : 


President :  Mr.  F.  £.  XlTCHENEB 

Secretary :  N.  Masterman 

Treasurer :  C.  T.  Clouqh 

Editors :  The  President,  J.  M.  Lester,  and  F.  Lxfrot 

Album  Keepers :  Botanical,  C.  F.  Adam 

Geological,  J.  D.  Lawb 
Entomological,  D.  A.  OoiLVlE 
Zoological,  N.  Masterman 


Honorary  Members: 

Rev.  T.  N.  Hutchinson,  F.C.8. 

Mr.  F.  E.  Kitchener,  F.L.S. 

Mr.  a.  Sidowick 

Mr.  J.  M.  Wilson,  F.O.S.,  F.R.A.S. 

Ret.  C.  J.  E.  Smith 

Rey.  C.  Elsee 

Dr.  Farquharson 

Rey.  J.  Robertson 

Mr.  Kbb 

Corresponding  Members  : 

.The  Lord  Bishof  of  Exeter 

Dr.  Helm 

A.  C.  Bruce 

£.  P.  Knublet,  68 

P.  Mahont 

W.  C.  Marshall 

W.  C.  Eyton,  68 

T.  G.  B.  Lloyd,  F.G.S.,  68 

J.  R.  Dakyns,  H.M.  Geological  Survey,  67 

C.  L.  Kothera,  68 

F.  W.  FisoN,  67 

C.  S.  Taylor,  67 

£.  Clemtnshaw 

g.  b.  longstaff,  68 

J.  S.  Masterman 

H.  C.  L.  Reader 

F.  C.  Selous 

J.  H.  Davies,  69 
J.  P.  Bayneb 
W.  H.  Pike 
R.  £.  Baynbs 
J.  M.  Gordon 
V.  Ellis 

G.  A.  Ogilvib 

H.  WlLMER 

a  date  after  the  nune  denotes  that  the  Member  has  paid  a  Oftnipftaitioii  for  aU  yttz*' 
Reporta,  beglnniag  frtHn  thatyi 
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Corresponding  Members — continued : 

R.  F.  Boyd 
F.  R.  Smith 

W.  SUTCLIFFB 

E.  W.  Prevost 

J.  L.  BOTSON 
L.  MOBERLY 

T.  D.  Ralli 

R.DUFF 

H.  W.  8ANDAR8 

T.  RiYINQTON 


Members  : 


J.  D.  Lawb 
J.  M.  Lester 

F.  Lefroy 

H.  G.  Wauton 
N.  Mabterman 
H.  Powell 
C.  T.  Clough 
A.  Napier 
J.  Armitage 
R.  J.  Williamson 

E.  F.  Denton 
J.  D.  Anderson 
H.  A.  Bull 

G.  H.  Harris 

F.  R.  Hodgson 
T.  M.  Pike 

C.  F.  Adam 
J.  Curry 
F.  C.  Bayard 
O.  B.  Darbishire 
H.  R.  H.  Bigg 
A.  T.  Michell 


Associates  : 


O.  Leggatt 
H.  P.  Davies 
D.  A.  Ogilvie 
M.  Goodman 
W.  B.  Lowe 

H.  R.  RiCARDO 

J.  E.  Higgin 
H.  Riley 
F.  Gardner 
H.  Burrows 
W.  F.  Goodino 

A.  F.  NORTHCOTE 

R.  A.  Walls 
£.  A.  Burchabdt 
W.  H.  Cornish 


BOTANICAL  REPORT  FOR  1869- 


Above  340  dates  of  flowering  havef  been  recorded  this  year^ 
but  it  is  not  thought  necessary  to  print  the  calendar  entire 
every  year.  The  President  has  several  spare  copies  of  the 
Register  of  Plants  for  1868,  so  that  any  Member  can  obtaon 
a  copy  on  application  to  him.  It  is  hoped  that  the  dates  of 
flowering  this  year  will  be  as  carefully  observed  as  in  the  last 
three  years,  for  it  is  purposed  soon  to  republish  the  list  of 
plants,  with  the  dates  of  all  the  preceding  years  in  which 
observations  have  been  made« 

Considerable  progress  has  been  made  in  1869  towards  a 
complete  list  of  the  plants  in  each  of  the  nine  Floral  districts 
into  which  our  Rugby  county  has  been  divided,  (see  Report 
for  1868,  p.  47)#  This  work  was  however  chiefly  carried 
out  by  F.  R4  Smith,  who  has  unfortunately  left  us.  It  has 
been  suggested  that  some  Botanical  Member  of  the  Society 
should  take  charge  of  a  special  district,  and  really  work  out 
its  flora. 

The  principal  observers  in  1869,  besides  the  President 
and  ^4  R.  Smith,  were  the  Rev.  C#  J.  Smith,  E#  Cleminshaw, 
E-  H.  Harris,  H*  P#  Davies,  R*  Duff,  and  H.  W.  Sandars* 

The  dates  of  flowering  for  1867,  1868, 1869,  enable  us  to 
determine  with  reliable  accuracy  the  probable  dates  at  which 
some  200  flowers  are  likely  to  come  into  blossom#  For  the 
assistance  of  observers,  and  especially  of  those  who  do  not 
know  the  scientific  natnes,  we  give  a  list  of  some  of  the  flowersf 
likely  to  come  out  in  each  week  of  the  first  two  Terms  of 
our  year* 

Some  plants  tnay  be  found  in  blossom  as  soon  as  we  me^i 
ifl  January,  in  fact  they  are  never  ont  of  blossom  j  stich 
are  the  Field  and  Ivy»leaved  Veronicas,  the  White  and  I)ead 


^^ttles,  the  Gorse,  the  Shepherd's  Purse,  the  Chickweed, 
J^ilouse  Ear  Chickweed,  the  Dandelion  and  the  Daisy. 

The  third  week  in  February  brings  us  the  first  spring 
^^owers,  the  Draba  or  Whitlow  Grass,  the  Hazel,  the  Colts- 
'oot,  and  the  Figwort  Ranunculus;  by  February  21st  we 
lave  the  Sweet  Violet ;  by  February  27th  the  first  Primrose 
^s  due ;  by  the  beginning  of  March  the  Box  is  in  blossom ; 
««id  before  the  month  is  half  over  we  have  the  first  White 
Anemone,  and  the  Dog  Mercury.  Between  March  24th 
and  30th,  the  Hairy  Bittercress,  the  Field  Pansy,  the  first 
Charlock,  and  the  Marsh  Marigold  are  due.  By  the  first 
week  of  April  the  naturalized  Periwinkle,  the  Ground  Ivy, 
the  Blackthorn,  the  Wood  Sorrel,  the  Wild  Gooseberry^ 
the  Water  Banunculus  (peltatus),  the  Ash,  and  two  Poplars 
may  be  marked  off:  the  second  week  brings  us  in  order  the 
Hairy  Violet,  the  Field  Woodrush,  the  Ladies'  Smock,  the 
Strawberry-leaved  Potentil,  the  Dog  Violet  (sylvatica),  the 
Cherry,  and  the  Wild  Hyacinth ;  in  the  third  week  we  look 
for  Arenaria  trinervis,  for  the  Teesdalia  in  the  Lower  Hill- 
morton  Koad,  for  Goldilocks  (auricomus),  the  earliest  of  the 
Buttercups,  for  Arabis,  for  Jack-by-the-Hedge,  and  for  Cross- 
wort  ;  and  in  the  last  week  of  the  month  for  the  Meadow 
Buttercup  (acris),  for  the  Bulbous  Buttercup,  for  the  Greater 
Stitchwort,  for  the  Nonsuch,  for  the  Field  Forget-me-not, 
for  Plantain  (lanceolata),  for  the  Cowslip,  the  Sycamore,  and 
Parsley  Piert  (alchemilla  arvensis),  for  Wood-ruff,  and  the 
Crab  Apple* 

With  the  first  days  of  May  we  welcome  the  Wild  Mus- 
tard, the  White  Lychnis,  the  Early  Orchis  (mascula),  the 
Thyme-leaved  Veronica,  the  earliest  Carex  (praecox),  the 
Hebnet  Orchis,  Sorrel,  the  Field  Madder,  Yellow  Rocket, 
and  common  Red  Clover.  By  May  9th  we  have  two  species 
of  Geranium,  moUe  and  Herb  Robert,  Com  Salad  (valeria- 
nella),  the  Bitter  Cress,  the  Red  Lychnis,  the  Holly,  the 
^  Oak,  and  the  Vernal  Grass.     By  May  12th  come  out  the 

\  Barberry,  the  Hairy  Vetch,  Common  Ladies'  Mantle,  the 

■  Ragged  Robin,  the  Marsh  Stitchwort,  the  Meadow  Saxi- 

frage, and  the  Tormentil.     The  third  week  in  May  will  see 
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the  Watercress,  the  Earth-nut,  the  Dog-rose,  the  Water 
Starwort  (callitriche),  and  the  Ox-eye  Daisy,  Cathartic  Flax, 
and  the  Fox  and  Wood  Sedges.     By  the  24th  May  we  have 
Nasturtium  terrestre  and  amphibium.  Wild  Mignonette, 
the  Lesser  Burnet  (muricatum).  Silver-weed,  Valerian  (di- 
vica),   Sowthistle  (asper),  Veronica  Beccabunga,  and  the 
Wild  Raspberry;    and  before  the  end  of  the  month,  the 
Yellow  Water  Lily,  the  Cornfield  Ranunculus,  the  Elder, 
the  Greater  Burnet,  and  Goose  Grass.     By  the  4th  of  June 
we  have  the  Field  Poppy,  Dutch  Clover,  the  Cut-leaved 
Geranium,  the  Bedstraw  (saxatile),  the  Sowthistle  (olera- 
ceus),  the  Doubtful  Poppy  (dubium),  Goat's-beard,  Com 
Marigold,  Milfoil,  and  Bittersweet.     By  June  8th  are  come 
out  Vicia  Cracca,  the  Nodding  and  Marsh  Thistles,  Dog's- 
tail  Grass,  and  the  Wood  Stachys;    and  after  them  the 
Meadow  Geranium,  Bird's-foot  Trefoil,  the  Spear  Thistle, 
and  the  Floating  Potamogeton.     At  this  time  every  day  in 
our  calendar  of  averages  is  marked  by  fresh  plants ;  Jyne 
10th  by  the  Thyme-leaved  Sandwort,  by  Veronica  Anagallis, 
by  the  White  Goosefoot,  by  the  Arrowhead,  and  by  Hypo- 
chseris ;  June  12th  by  Meadow  Rue,  by  Dewberry,  by  Cornel, 
by  Marsh  Galium,  and  by  Carduus  crispus ;  the  next  few 
days  by  Lesser  Spearwort,  Greater  Plantain,  and  by  Ladies' 
Bed-straw :  June  17th  by  Hemlock,  by  Black  Centaure% 
and  Polygonum  Convolvulus;  June  18th  by  Procumbent 
Clover,  Pilosella  Hawkweed,  Mountain  Epilobe,  and  Scull- 
cap  ;  June  20th  by  Pimpernel  and  Rush  (conglomeratus) ; 
June  22nd  by  St.  John's-wort  (pulchrum).  Fool's  Parsley, 
Honeysuckle,  Self-heal ;  June  23rd  by  Lime,  Meadow-sweet, 
and   Cornfield   Spurge  ;    June   24th  by    St.   John's-wort 
(dubium).  Privet ;  June  26th  by  Com  Cockje,  Chamomile 
(cotula),  and  Water  Plantain;  and  the  end  of  the  month  by 
Bird's-foot,  Wild  Carrot,  Betony,  Tetrahit,  and  Polygonum 
aviculare. 

In  July  the  number  of  new  plants  begins  to  fall  off,  but 
in  the  first  ten  days  we  welcome  Conunon  Valerian,  German 
Cudweed,  Ragwort,  the  Perforated  and  Hairy  St.  John's- 
worts ;  and  in  a  few  days  the  purple  Loosestrife,  Bartsia^ 
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Water  Dropwort,  Water  Ragwort,  Hairy  Epilobe,  and  Cat- 
mint ;  and  just  before  the  end  of  the  half-year  the  collector 
may  wind  up  the  Term  by  adding  Burnet  and  Stonewort. 
The  collector  must  not  forget  on  his  return  after  the  holidays 
to  get  the  Ivy  which  will  then  be  in  blossom. 

It  is  not  pretended  that  the  above  list  is  at  all  complete : 
it  is  only  made  up  of  those  flowers  whose  dates  of  flowering 
having  been  observed  at  about  the  same  time  for  the  last 
three  years,  may  be  supposed  to  have  been  fairly  accurately 
ascertained. 

The  following  statistics  have  been  made  by  comparing 
tbe  flowering  dates  of  flowers  in  1869  with  the  average  date 
in  three  years,  which  we  may  call  the  mean  date. 

From  this  it  appears  that — 

7  February  plants  averaged  6  days  before  the  mean  date. 

6  March  „  „         2  „  „ 

37  April  „  nearly  1 

24  May  (Ist  half)  „         3^ 

21  May  (2nd  half)  „         U 

34  June  (1st  half)  nearly  3  after 

21  June  (2nd  half)  „         H 
12  July  (1st  half)  at  the  average 

4  July  (2nd  half )  „        8  after 

It  will  thus  be  seen  that  we  had  a  forward  Spring,  an 
avers^e  May,  a  late  June ;  the  first  part  of  July  was  of 
average  forwardness,  while  the  latter  part  became  backward. 
Of  course  the  observations  on  April,  May,  and  June,  are 
the  most  reliable,  as  they  are  based  on  a  large  number  of 
flowers. 


»  9y 

»  >9 

M  99 

99 
»  99 

» 


New  Plants  and  New  Localities  recorded  in  1869. 

Ranunculus — 11 — aquatilis,  Linn. 

^pantothrix,  b.  trichophyllus,  Chaix. 

New  variety ;  first  found  in  this  district  at  the  old  Lime 
Workings,  near  Little  Lawford  Mill,  by  E.  Cleminshaw, 
April  27th :  also  to  be  found  in  the  old  Canal  by  the  Cosford 
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Lanc»  where  a  specimen  was  subsequently  noticed  by  F.  R.  S. 
and  F.  E.  K.  with  floating  leaves,  which,  according  to 
Sowerby,  has  been  noticed  only  once  before. 

Barbarea — 95 — vulgaris,  Br. 

^intermedia,  Bor. 

New  variety  found  by  Rev.  A.  Bloxam. 

Erodium — 228 — cicuparium,  Sm. 

Valerianella — 537-— dentata;,  Koch. 

Campanula — 684 — ^hybrida,  Linn. 

A  new  locality  for  these  three  plants  has  been  found  in 
A  field  near  the  Lower  Hillmorton  Road  by  E.  Cleminshaw. 

Lactuca — 557 — ^muralis,  D.  C. 

New  plant :  entrance  to  Frankton  Wood^  E«  Cleminshaw. 

LiNARiA  pelisseriana,  De  C. 

Found  in  a  com  field.  Upper  Hillmorton  Road,  by  E. 
Cleminshaw ;  this  plant  had  evidently  been  sown  with  the 
corn ;  it  is  an  Italian  plant,  and  its  nearest  habitation  to 
England  is  Luxembourg,  where  it  is  said  to  grow  wild  by 
Marchand.  This  is  a  good  instance  of  a  plant  being  intro- 
duced by  the  use  of  foreign  com. 

Ofhioglossum — 1411 — vulgatmn,  Linn. 
New  plant :  found  at  Cotesbach  by  R.  Duff. 

F.  E.  ElTCHEKEB. 
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MINUTES  OF  MEETINGS. 


MEETING  HELD  JAN.  23, 1869  -.—Donation :  Box 
of  Moths  and  Butterflies  by  Mr.  Longstaff.  Esjiibition : 
Fosfflls  from  Hillmorton  by  J.  Armitage,  Collection  of  Shells 
by  Mr.  Kitchener,  &c. 

J.  Armitage  read  a  Paper  on  '  Tlie  Inmates  of  a  Rugby 
Pond: 

C.  T.  Clongh  read  a  Paper  on  *  Aerial  Infusoria: 


MEETING  HELD  JAN.  30 :— Mr.  WUson  read  the 
following  Paper  on  '  ^  Remarkable  Instance  of  Protective 
Mimicry  among  the  Lepidoptera: 

*  It  may  be  well  very  briefly  to  explain  what  is  meant  by 
Protective  Mimicry,  although  it  is  not  very  long  since  a  Paper 
on  this  subject  was  communicated  to  the  Society  by  Mr. 
Sidgwick  {see  Report  for  1867). 

*  It  is  well  known  to  naturalists,  and  indeed  to  every  one, 
that  many  animals  resemble  in  colour  and  markings  the 
places  which  they  frequent,  and  are  on  this  account  difficult 
to  see.  For  example,  the  grouse  wonderfully  resembles  the 
heather,  the  woodcock  the  dead  leaves  and  fern  among  which 
it  is  oflen  found ;  the  Arctic  hare  takes  the  colour  of  the 
snow  fields,  the  lion  that  of  the  sandy  plains.  Naturalists 
have  further  observed  that  there  are  resemblances,  still  more 
unaccountable  at  first  sight,  between  insects  which  really 
belong  to  very  diflferent  classes.  Thus  the  Clear  wings,  which 


are  moths,  are  like  the  wasp  or  ichnemnon  fly ;  and  several 
instances  have  been  produced  in  which  Lepidoptera  of  one 
genus  are  like  the  Lepidoptera  of  another  genus ;  the  ex- 
ternal likeness  being  marked,  while  the  specific  character 
remains  quite  distinct. 

*  The  specimens  which  I  exhibit  (figs.  1,  2,  3)  {umisb,  I 
think,  the  most  striking  example  of  this  imitation ;  and  the 
facts  which  are  known  connected  with  these  specimens  enable 
us  to  see  without  difficulty  its  meaning  and  origin.  I  am 
indebted  to  A.  Swanzj,  Esq.,  of  Lee,  Kent,  for  the  loan  of 
these  specimens,  and  for  some  facts  concerning  them. 

*  There  is  a  certain  Papilio  (P.  Merope),  a  well-marked 
genus,  among  the  butterflies,  which  inhabits  Western  and 
Southern  Africa  and  the  island  of  Madagascar.  The  mate 
of  this  Papilio  (fig.  1)  is  the  yellow  butterfly  in  the  specimen 
case.  The  singular  fact  connected  with  it  is  this,  that  while 
in  Madagascar  the  female  Merope  was  as  conunon  as  the 
male,  and  closely  resembling  it,  in  Africa  the  female  had 
never  been  taken.  It  was  obvious  that  either  the  female 
was  excessively  rare,  which  did  not  seem  possible  from  the 
number  of  the  males,  or  that  it  resembled  some  other  butter- 
fly and  was  constantly  mistaken  for  it. 

*  The  female  (fig.  2)  of  it  was  first  recognized  as  such  by 
Mr.  Trimen  a  short  time  ago,  and  the  specimen  in  the  case 
is  a  female  Merope  from  Western  Africa,  Ashanti.  A  mo- 
ment's inspection  shews  how  extremely  unlike  the  male  it  is. 
The  specimen  by  the  side  is  a  Danais  (D.  Niavius,  fig.  3),  a 
genus  easily  distinguished  from  Papilio,  and  which  is  won- 
derfully like  the  female  Merope. 

'  First,  let  me  ask  you  to  notice  that  the  male  and  female 
Merope  have  some  resemblances  that  are  of  more  importance 
for  determining  the  genus  than  colour.  Compare  the  shapes 
of  the  bodies,  the  curvature  of  the  front  wings,  and  especially 
their  nervures.  You  will  observe  that  the  nervures  of  the 
two  Meropes  are  nearly  identical,  and  differ  wholly  from  the 
Danais.  In  fact,  the  generic  distinctions  of  the  Papilio  are 
as  clearly  seen  in  the  female  as  in  the  male ;  there  is  the  ere- 
nated  hinder  edge  of  the  inferior  wing,  though  the  crenations 


are  small ;  the  folded  inner  edge  of  the  same  wing  so  as  to 
leave  the  abdomen  free ;  the  powerful  superior  wings ;  the 
long  and  recurved  antennae :  so  that  the  insect  was  at  once 
classed  as  a  Fapilio,  and  received  a  separate  name  as 
P.  Hippocoon;  it  not  being  suspected  that  it  was  the 
female  of  the  P.  Merope. 

*  Now  look  at  the  external  resemblance  of  the  female 
Merope  to  the  Danais.  The  colour  and  markings  are  so 
precisely  the  same  that  a  careless  observer  would  at  once 
pronounce  them  to  be  the  same  or  very  nearly  allied  species. 

'  But  the  whole  of  the  facts  are  not  yet  put  before  you. 
The  Papilio  Merope  has  the  range  before  given^  but  no 
species  of  Danais  has  so  extensive  a  range.  In  different 
r^ons  of  Southern  and  Western  Africa  are  four  distinct 
species  of  Danais,  (the  specimen  exhibited  being  one  of  the 
four  which  inhabits  the  Gold  Coast),  and  in  each  region  the 
female  Merope  resembles  the  local  Danais.  It  is  impossible 
to  overestimate  the  importance  of  this  fact.  If  it  was  100 
to  1  against  such  a  resemblance  between  the  female  Merope 
and  one  local  Danais  being  the  result  of  chance,  it  is  more 
than  100,000,000  to  1*  against  the  present  state  of  things 
being  the  work  of  chance ;  that  is,  that  in  four  distinct 
regions  the  female  Merope  should  resemble  the  four  local 
Danaides. 

^What  is  the  use  of  this  resemblance?  What  is  its 
meaning  ?  To  answer  these  questions  requires  an  additional 
bit  of  entomological  information.  You  must  know  that  the 
Papilios  are  good  to  eat,  not  only  for  birds,  but  even  for 
men.  In  Australia,  during  November,  December  and 
January,  the  Papilios  are  caught  (by  being  smoked)  by  the 
natives  and  eaten :  but  the  Danais  is  unfit  for  food.  Hence 
in  the  neighbourhood  of  birds'  nests  the  wings  of  Papilio 
are  frequently  foimd,  which  have  been  rejected  while  the 
body  has  been  eaten,  and  the  wings  of  Danais  never. 

*  It  appears  then  that  the  use  of  the  resemblance  to  the 
female  Merope  is  that  she  is  mistaken  by  the  birds  for  a 
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DanaiSy  which  they  know  to  be  unfit  to  eat,  and  thus  she 
escapes  death.  This  is  what  is  called  Protective  Mimiciy. 
When  we  consider  these  facts  we  must  either  r^ard  th^n 
as  the  immediate  result  of  God's  will,  and  say  that  He 
created  four  females  to  the  P.  Merope  like  four  species  of 
Danais,  and  causes  them  still  to  confine  themselves  to  the 
regions  inhabited  by  these  Danaids  respectively;  or  we 
must  look  for  some  ordinary  and  invariable  laws  by  which 
this  resemblance  has  been  produced,  and  this  distribution  is 
still  preserved.  Absolutely  the  whole  of  the  analogies  of 
science  point  to  the  latter  as  the  alternative.  Nothing  that 
we  see  is  as  it  was  created,  but  is  due  to  the  long  continued 
operations  of  certain  laws  on  tiie  beings  created  long  ago. 

*  The  problem  of  Protective  Mimicry  was  first  stated  and 
solved  by  Mr.  Wallace  and  Mr.  Bates,  the  well-known 
Naturalists  of  the  Chinese  seas  and  of  the  basin  of  the 
Amazons ;  and  is  a  corollary  to  the  great  theory  of  Darwin. 
This  is  the  solution  of  the  problem. 

'  All  species  vary  somewhat  from  their  progenitors ;  and 
among  the  varying  descendants  some  only  can  live;  the 
multitude  of  beings  produced  being  infinitely  in  excess  of 
what  can  survive.  Not  chance,  but  some  reason,  will 
decide  which  survive.  Those  will  survive  who  have  some 
advantage  in  the  struggle  for  existence.  Tne  cleverest  fox^ 
the  swiftest  deer,  the  sandiest  coloured  lion,  the  most 
tuneful  thrush,  all  have  the  advantage  over  the  rest.  And 
so  among  the  Lepidoptera ;  those  survive  which  escape  the 
keen  eyes  of  birds  by  their  resemblance  to  the  stones  on 
which  they  sit,  and  the  leaves  among  which  they  fly ;  and 
to  this  list  Mr.  Wallace  has  added  many  which  escape 
destruction  by  their  resemblance  to  others  which  are  dreaded 
or  disliked.  There  is  then,  and  has  been  for  ages  past,  a 
constant  selection  made  among  the  female  Meropes,  the 
survivors  being  those  which  are  in  each  locality  most  like 
the  local  Danaids  which  the  birds  know  to  be  uneatable ; 
they  only  survive,  and  transmit  this  similarity  to  their 
posterity ;  and  in  this  sense  the  female  Merope  is  said  to 
^  mimic '  the  Danaid. 
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'  In  concliision^  I  think  the  thanks  of  the  Society  are  due 
to  Mr.  Swanzy  for  his  kindness  in  lending  us  these  extremely 
rare  and  instructive  specimens.' 

[Note. — The  interest  of  Mr.  WilBon's  Paper  was  much  increaBed  hy 
the  presence  in  the  room  of  actual  specimens.  We  have  done  our  best 
to  make  up  the  want  of  actual  specimens  by  pictures. 

Photographs  were  taken  of  the  actual  specimens  by  Bfr.  Edmunds, 
of  Rugby,  and  from  the  photographs  drawings  were  prepared  by 
J.  C.  Anderson. 

It  may  be  conyenient  to  refer  our  Society  for  farther  details  on  this 
subject  to  the  Paper  by  Mr.  Trimen,  'On  Mimetic  Analogies  among 
African  Butterflies/  in  the  Linnean  Society's  Transactions,  vol.  xxtL 
purt  3,  (which  the  President  will  be  happy  to  lend  to  Members) ;  to 
Mr.  Darwin's  '  Origin  of  Species,'  4th  edition,  p.  48 ;  and  more  especially 
to  the  eminently  readable  book  by  Mr.  Wallace  on  *  The  Malay  Archi- 
F^ago,'  pp.  128—133,  and  to  the  article  by  Mr.  Wallace  on  'Mimicry 
and  other  ProtectiTe  Resemblances  among  Animals,'  in  the  Society's 
library.— F.  E.  K.] 

Some  conversation  followed  on  the  subject  of  this  Paper. 

Mr.  licster  enquired  whether  any  reason  could  be  assigned 
for  the  selection  taking  place  only  among  the  females. 

Mr.  Wilson  replied  that  this  was  the  best  question  that 
could  be  asked,  as  the  reply  to  it  brought  out  in  the 
strongest  light  the  conditions  under  which  alone  permanent 
variations  would  be  produced.  As  far  as  he  could  see  the 
answer,  it  was  this.  For  the  continuance  of  the  species  it 
was  only  necessary  for  the  males  to  live  for  a  few  ^ys, 
while  the  females  must  live  longer.  Hence  among  the  males 
no  selection,  or  an  extremely  incomplete  one,  was  made  of 
those  which  should — not  survive — ^but  have  posterity; 
whereas  the  selection  of  the  females  was  much  more 
complete.  On  the  supposition  then  that  peculiar  males 
transfer  their  peculiarity  to  their  male  descendants  alone, 
and  the  same  with  females — ^which  is  justified  by  a  wide 
range  of  facts — ^we  can  see  why  the  females  alone  have  so 
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widely  diverged  from  the  males,  the  diyerging  females  alone 
being  selected.  As  regards  the  physiological  law  assmned 
above  he  had  no  remarks  to  make,  except  that  the  problem 
was  precisely  the  same  as  that  relating  to  all  animals  in 
which  the  male  and  female  greatly  differ,  as  in  pheasants, 
for  example,  in  which  the  difference  is  produced  probably 
in  the  same  way. 

Mr.  Sidgwick  adduced  in  illustration  of  the  Paper  the 
remarkably  similar  relation  of  the  Heliconidse  and  Leptalides 
in  South  America. 

Mr.  Kitchener  reminded  the  Society  that  they  had  done 
nothing  yet  in  the  way  of  following  out  Mr.  Wallace's 
suggestions  to  Mr.  Selous  to  notice  what  caterpillars  were 
eaten  by  birds. 

Mr.  Wilson  then  exhibited  a  large  spider,  probably 
Phrynus  Lunatus,  in  which  the  front  tarsi  were  developed 
into  antennas  6  inches  long,  and  the  palpi  were  metamorphosed 
into  a  pair  of  very  str<yig  jointed  arms  armed  with  claws 
like  a  lobster. 

F.  B.  Smith  made  some  remarks  on  the  natural  classifi- 
cation and  on  the  habits  of  spiders. 

Election :  Mr.  W.  C.  Eyton,  Corresponding  Member. 


MEETING  HELD  FEB.  20 :— Donations :  The  2nd 
volume  of  the  Palseontologica  Indic%  and  vol.  1,  part  3,  of 
the  Records  of  the  Geological  Survey  of  India,  presented 
by  Dr.  Oldham,  Superintendent  of  the  Survey,  through 
Mr.  J.  M.  Wilson.  Also,  a  collection  of  Ferns  from  New 
Zealand,  presented  by  D.  Beid,  Otago,  New  Zealand,  as 
an  old  pupil  of  Mr.  F.  Simmons,  O.K.    Exhibitions :  Tailor's 
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Bird's  Nest  from  Bombay,  by  J.  M.  Lester;  Pea  with  3 
cotyledons,  by  G.  Darbishire ;  impressions  of  Ferns  from 
Newcastle  Mines,  Hunter  River,  Australia,  by  F.  C. 
Bayard,  &c. ;  a  large  block  of  Lias  Limestone  from  a 
glacial  deposit  not  previously  reported  in  the  Midland  Bail- 
way  cutting,  between  Brownsover  and  Cosford,  on  the  far 
side  of  the  Canal,  by  Mr.  J.  M.  "Wilson,  who  pointed  out 
the  chief  points  of  interest  in  this  discovery ;  a  splendid 
collection  of  Minerals  to  illustrate  the  Mica  Family,  by 
Rev.  T.  N.  Hutchinson. 

X.  Masterman  read  a  Paper  on  *  English  Snakes  and  the 
Blind-worm*^ 

*  Amongst  English  reptiles  we  have  only  three  real  snakes, 
the  Viper,  or  Adder,  which  is  poisonous,  and  the  Ringed  or 
Grass  Snake,  and  the  very  rare  Smooth  Snake,  which  are 
both  harmless :  the  Slow-worm,  or  Blind-worm,  which  looks 
so  like  a  snake,  being  really  a  lizard. 

'  There  are  several  characteristics  which  are  common  to 
all  three.  Such,  for  instance,  as  the  changing  of  skins  at 
certain  periods :  the  reason  for  the  change  being  similar  to 
that  which  affects  caterpillars,  namely,  that  their  skin  not 
being  expansive  and  porous  like  that  of  animals,  they  grow 
too  big  for  it.  This,  however,  is  effected  in  rather  different 
ways.  The  snakes  begin  at  the  back  of  the  neck,  and, 
drawing  themselves  out  of  it,  turn  the  skin  entirely  inside 
out  in  the  process.  In  the  Blind-worm  it  peels  off  anyhow ; 
in  all  cases  the  change  is  so  complete  that  even  the  skin  of 
the  eyes  comes  off. 

'  Again,  all  three  can  swim  well  and  rapidly,  and  in  the 
same  peculiar  manner,  by  gliding  very  rapidly  in  long  curves, 
and  seeming  to  be  completely  on  the  surface  the  whole  time. 

'  It  is  a  question  whether  or  not  our  snakes  use  fascination 
as  a  means  of  capturing  their  prey :  it  is  certain  that  a  fat 
frog  looks  very  uncomfortable  when  a  snake  has  its  eyes 
fixed  on  him,  preparatory  to  eating  him. 


8 

*  The  snakes  hibernate  in  clusters  together  for  the  sake 
of  warmth,  though  probably  the  Blind-worm  does  not. 

*THE   VIPER. 

'  It  is  impossible  for  any  one  who  has  seen  a  Viper  after 
previous  acquaintance  with  the  Grass  Snake  not  to  be  at 
once  struck  with  their  great  difference,  both  in  appearance 
and  in  habits.  On  looking  at  a  Viper,  the  first  thing  which 
catches  the  eye  at  once  is  the  broad  black  zigzag  down  the 
back:  this  never  varies  whatever  be  the  ground  colour, 
which  latter  varies  from  olive-green  to  dark  chocolate, 
according  to  the  health  and  vigour  of  the  reptile.  A 
Green  Snake  will  lie  basking  on  a  bank  till  you  may  come 
within  a  few  feet  of  him,  trusting  to  his  colour  and  stillness 
to  hide  him ;  but  the  moment  a  Viper  hears  the  sound  of  a 
footstep,  or  sees  anyone  approaching,  he  is  off  immediately, 
winding  in  and  out  of  the  grass  or  heather  so  rapidly  that 
he  is  out  of  sight  in  a  very  few  moments. 

'  The  Adder  is  a  general  object  of  hatred.  Nature  has 
armed  him  with  very  powerful  weapons,  but  he  never  uses 
them  unless  trodden  upon  when  sleeping  or  provoked. 

*  In  size  the  largest  British  Vipers  have  never  exceeded 
3^ft.  or  4ft.,  and  it  is  rare  to  find  them  above  2ft.  In  England 
they  seldom  exceed  1ft.,  but  in  Scotland  are  much  larger. 
In  shape  the  head  and  neck  are  exactly  like  a  spade  in 
a  pack  of  cards  (as  Wood  remarks),  the  head  widening  out 
of  the  neck  in  exactly  the  same  manner.  The  body  becomes 
very  thick  in  the  middle  and  narrows  very  abruptly  towards 
the  tail ;  very  differently  from  that  of  a  Grass  Snake,  which 
tapers  off  gradually.  Adders  always  frequent  hot  and  dry 
places,  especiaUy  if  the  soil  be  sandy.  On  a  chalky  soil 
they  are  seldom  found. 

*  They  feed  on  mice,  lizards,  beetles,  and  such  small  fry, 
which  are  swallowed  whole,  and  the  reptiles  are  then  to  be 
seen  with  a  large  knob  in  their  bodies  for  some  time.  I  was 
told  of  one  who  cut  a  very  curious  figure  with  three  such 
knobs  in  his  body,  consisting  of  mice  in  different  stages  of 
decomposition — the  furthest  being  very  far  gone,  the  second 
better,  and  the  first  only  very  lately  killed  I 


'  The  poison  is  probably  stronger  in  hot  sultry  weather 
and  is  very  much  influenced  by  the  state  of  health  and 
activity  of  the  reptile.  It  is  also  capable  of  rapid  exhaus- 
tion, as  has  been  proved  in  the  case  of  a  Battle  Snake, 
which  killed  its  first  victim  in  about  a  minute,  its  second  in 
about  ten  minutes,  while  an  hour  or  more  elapsed  before  the 
death  of  a  third. 

'  There  are  only  two  poison-fangs,  each  set  in  the  upper 
jaw,  and  furnished  with  a  separate  bag  of  poison  with  which 
it  is  connected  by  a  tube :  there  are  also  other  small  teeth 
behind,  ready  to  supply  the  loss  of  either  of  these.  On  ex- 
amining the  mouth  of  a  dead  Viper  one  looks  for  the  teeth : 
but  they  are  nowhere  to  be  seen.  All  that  is  visible  is 
a  httle  knob  of  skin  hanging  down  in  the  place  of  eacb. 
But  insert  a  pin  or  small  stick  behind  .either  of  these,  and 
draw  it  forward,  and  out  starts  a  tiny  little  tooth  finer  than 
the  point  of  a  needle. 

*  These  are  the  terrible  weapons  which  will  kill  a  man  if 
remedies  are  not  soon  applied  I  The  Viper  usually  coils 
itself  up  to  strike,  shooting  out  like  a  watch-spring, — as 
Scott  says,  "Like  adder  darting  from  her  coil."  The 
arrangement  of  the  teeth  is  such  that  when  not  in  use  they 
lie  backwards  in  their  envelope  of  skin,  but  when  the  Adder 
starts  up  and  opens  its  mouth  wide  they  are  drawn  up  stifily. 
I  have  been  told  that  if  you  hold  the  stock  of  a%un  to  an 
enraged  Adder,  it  will  strike  at  it,  and  the  minute  drops  of 
poison  can  be  discovered  on  the  polished  wood  where  the 
teeth  struck  it. 

*  The  Viper  is  ovoviviparous,  i.e.,  produces  her  young 
alive,  though  previous  to  birth  they  are  wrapped  in  a  sort 
of  jelly  corresponding  to  an  egg:  they  are  from  ten  to 
twelve  in  number.  The  question  whether  or  not  the  Viper 
swallows  its  young  when  frightened  has  been  very  much 
considered  of  late. 

^Many  stories  are  given  by  witnesses,  mostly  in  this 
strain :  that  a  man  saw  an  Adder  and  her  young,  and  on 
being  frightened  she  hissed  (this  would  seem  to  be  as  a  call 
to  them),  and  that  the  young  hastened  to  crawl  into  her 
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open  mouth.  I  have  read  one  story  in  which  the  yonng 
tried  to  do  this,  but  were  stopped  all  but  one  by  a  mouse  which 
had  been  lately  swallowed.  Now  those  who  deny  the  possi- 
bility of  the  young  going  into  the  Viper's  stomachy  say  that 
they  would  be  destroyed  by  the  gastric  juice ;  but  it  is 
well  known  that  frogs  have  been  removed  after  some  minutes 
in  perfect  health  and  activity  from  the  stomach  of  a  Grass 
Snake^  and  I  cannot  see  why  young  Adders  may  not  do  the 
same,  as  the  parent  disgorges  them  at  once  on  reaching  a 
place  of  safety.  I  will  conclude  with  an  account  of  a  Viper- 
hunt  I  enjoyed  last  Midsummer  when  staying  with  a  friend 
in  the  North  of  Scotland. 

'  There  was  a  great  deal  of  heath  in  the  place  they  most 
frequented,  and  thither  we  set  out  on  a  very  hot  morning, 
at  about  12  o'clock,,  armed  with  forked  sticks  sharpened  at 
their  points.  My  friend  led  the  way,  and  we  had  not  gone 
far,  being  about  two  yards  apart,  when  a  very  fine  dark- 
coloured  Adder  glided  across  between  us,  and  just  in  front 
of  me,  very  rapidly  indeed,  among  the  long  heather.  How- 
ever, I  watched  him  under  a  very  small  bush  lying  on  the 
heather,  and  we  came  to  the  attack,  I  drawing  aside  the 
bush  while  my  companion  attempted  to  pin  the  Adder  down 
with  his  stick.  But  in  a  moment  it  had  glided  under  a 
similar  prostrate  bush  a  few  yards  ofi*:  and  on  removing 
this  we  found  it  had  got  into  a  small  recess  among  some 
stones,  just  big  enough  for  a  rabbit  to  hide  in,  and  there  we 
saw  the  magnificent  great  snake  gliding  among  the  stones 
and  trying  to  hide  himself.  We  teased  him  in  there  with 
the  end  of  a  stick,  and  it  was  most  beautiful  to  see  his  angry 
head  darting  repeatedly  at  the  stick,  as  he  bit  it  furiously. 
By  moving  the  stick  he  was  soon  drawn  a  few  inches  out  of 
his  hole,  and  we  then  pinned  him  down  at  the  neck  and  tail. 

*  He  was  now  powerless,  and  with  a  bootlace  tied  tightly 
round  his  neck,  we  bore  him  home  in  triumph.  He  was  thus 
left  for  an  hour  or  so  while  luncheon  was  going  on,  and  after 
this,  on  loosening  our  victim,  he  began  to  move  slowly,  to 
open  his  mouth,  and  if  we  had  not  soon  tied  him  up,  would 
have  been  dangerous  again. 
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^  However,  he  soon  died  after  this,  and  was  safely  pickled 
in  spirits^  and  I  hope  soon  to  exhibit  him  to  the  Society : 
he  was  the  finest  Adder  I  have  ever  seen,  being  26  inches 
long,  and  very  dark-coloured. 


'THE   6BAS8    SNAKE. 

'  The  differences  remarkable  between  this  and  the  last- 
mentioned  are  principally  these:  firstly,  it  is  harmless; 
secondly,  it  lays  eggs ;  thirdly,  it  is  fond  of  marshy  ground, 
and  enjoys  the  water-— diving  well.  There  are  also  other 
minor  distinctions,  such  as  the  large  plates  on  the  head,  those 
of  the  Viper  being  small,  &c. 

*  In  size  the  Green  Snake  reaches  4ft.,  though  2ift.  or  3ft. 
are  the  usual  sizes.  The  colour  varies,  though  not  so  much 
as  in  the  Viper. 

'  Their  food  consists  principally  of  frogs,  besides  mice  and 
birds'  eggs.  A  small  frog  has  been  known  to  jump  out  of 
the  mouth  of  a  large  snake  after  being  swallowed. 

'  When  frightened,  the  Grass  Snake  will  take  at  once  to 
the  water  if  it  be  near,  and,  plunging  in  its  head,  go  straight 
to  the  bottom,  where  it  will  remain  for  a  very  long  time 
without  coming  up  for  air.  It  is  said  also  to  be  such  a  good 
swimmer,  as  to  catch  newts  in  their  own  element. 

*  Having  no  teeth  of  any  size,  the  only  defence  of  the 
Grass  Snake  is  a  most  horribly  strong  scent  it  emits  when 
angry. 

*  The  eggs  are  about  the  size  of  a  sparrow's,  from  16  to 
20  in  number,  tough  and  soft  like  bags  of  pale  yellow  jelly. 
They  are  attached  together  in  no  order  by  a  glutinous  sub- 
stance, which  at  first  is  moist,  so  that  they  stick  together 
wherever  they  touch,  and  which  afterwards  hardens.  They 
are  usually  laid  in  dung-heaps  or  other  warm  places. 

*  The  skin  is  often  to  be  found  in  places  where  there  is 
tangled  grass.  I  found  a  fine  one  in  the  wet  tangled  grass 
on  the  edge  of  a  small  pond  near  Coombe,  and  a  few  yards 
off  was  the  owner,  looking  very  dark  in  colour,  and  having 
evidently  very  lately  undergone  the  change. 
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'THE   SMOOTH  SNAKE. 

'  The  Smooth  Snake  abounds  on  the  Continent^  and  has 
been  found  two  or  three  times  in  England :  it  may,  perhaps^ 
be  called  a  British  snake. 

*  It  is  quite  harmless,  the  size  being  up  to  2ft.,  and  the 
colour  light-brown  with  many  black  spots  on  the  back  and 
sides. 

*  It  feeds  on  small  creatures  and  is  ovoyiyiparous. 

'  Mr.  Buckland  once  caught  one  in  the  New  Forest,  which 
he  has  described:  I  have  also  read  an  account  of  a  fight 
between  a  tame  one  and  a  Blind-worm,  in  which  the  Smooth 
Snake  ate  the  latter. 

*THE   BLIND-WOBM. 

*  The  Blind-worm,  which  looks  so  like  a  snake  as  often 
to  be  killed  for  one,  is  really  a  lizard,  and  possesses  the 
rudiments  of  lizard's  legs  under  its  skin,  besides  having  the 
moveable  eyelids  of  the  latter. 

'  It  differs  also  widely  from  a  snake,  in  its  tongue  whidi  is 
broad  and  only  slightly  forked  at  the  tip,  instead  of  narrow 
and  much  forked. 

'  Also,  the  skin  is  very  different.  Snakes,  having  no  legs, 
are  furnished  with  long  scales  like  beads  on  their  under 
surface,  which  are  connected  with  the  ribs,  and  by  moving 
which  they  progress.  Lizards  run  by  means  of  their  legs. 
But  the  poor  Blind-worm,  having  his  legs  inside  his  skin, 
and  being  unfurnished  with  the  plates  of  the  snake,  can  only 
progress  by  sheer  wriggling.  This  is  probably  the  reason 
for  the  natural  slowness  of  its  habits :  it  is  fond  of  lying  on 
a  bank,  dozing  in  the  sun,  and  will  rather  pretend  to  be 
dead  than  seek  to  escape  by  flight. 

'  But  on  long  enough  grass  it  is  wonderful  at  what  a  pace 
it  will  go  if  frightened,  wriggling  much  more  than  a  snake> 

which  goes  in  long  curves ~.      It  is  curious 

that  though  the  Green  Snake  is  so  often  made  a  pet  of,  the 
Slow-worm  is  very  seldom,  in  spite  of  his  smaller  size  and 
freedom  from  the  horrible  odour  of  the  snake :  it  is  probably 
because  he  is  so  often  taken  for  an  Adder  on  account  of  his 
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colour.  However  this  may  be,  I  have  had  two  very 
interestiiig  pet  Slow-worms.  The  most  curious  point 
about  them  was  their  different  colour,  the  first  being  bright 
copper-colour,  the  second,  slate-blue.  On  referring  to  the 
Encyclopedia  Brittanica,  I  foimd  that  there  is  a  variety 
called^the  Aberdeenshire  Slow-worm ;  my  first,  which  was 
captured  in  Aberdeen,  was  apparently  of  this  variety. 

'  My  fiirst  was  about  15  inches  long,  and  at  first  I  kept 
it  in  a  box  covered  with  muslin :  after  about  three  days  it 
got  very  tame,  and  I  frequently  carried  it  in  my  pocket. 
If  laid  upon  the  grass,  it  would  insinuate  its  head  among 
the  blades  till  almost  out  of  sight,  and  so  crawl  slowly  away. 
It  did  not  seem  to  mind  being  tied  in  knots  and  pulled  about, 
but  if  it  felt  imcomfortable  would  bite  my  hand  as  hard  as 
it  could. 

^  Owing  to  the  heat  of  the  weather  I  could  not  find  any 
slugs  for  it  sometimes,  but  it  would  drink  water  eagerly, 
lapping  it  up  with  its  tongue,  and  licking  up  sand  whenever 
it  could.  It  could  swim  very  well,  but  seemed  to  dislike 
the  water,  always  making  straight  for  land.  At  last  I 
procured  some  slugs,  and  fed  it  at  first  by  opening  its  mouth 
and  inserting  one  end  of  the  slug,  when  it  soon  drew  in  the 
whole,  at  large  gulps.  After  a  short  time  it  would  take  them 
itself  when  offered.  In  this  way  it  would  take  seven  or 
eight  small  ones,  or  two  or  three  large  ones.  It  could 
manage  a  slug  as  thick  as  its  own  body,  and  nearly  2in.  long, 
though  with  some  difficulty,  having  to  take  in  and  eject  most 
of  it  once  or  twice  before  it  could  squash  it  sufficiently. 
It  was  very  fond  of  warmth,  and  would  lie  curled  up  in  my 
|K)cket  for  any  time  without  trying  to  get  out.  Eventually 
it  was  lost  by  being  dropped  by  mistake  on  a  moor. 

'  My  second  pet  I  found  in  Wiltshire  on  the  grass  in  a 
field:  at  first  it  tried  to  make  off,  but  when  I  grasped  at  it, 
lay  quite  still,  pretending  to  be  dead.  It  was  only  in  my 
possession  a  few  days  before  I  lost  it,  through  its  having  been 
left  by  mistake  near  an  open  window.  They  were  both  very 
beautiful  little  pets,  and  had  a  curious  trick  of  winking  their 
eyes  at  one,  which  looked  very  ridiculous. 
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*  The  tail  of  the  Blind-wonn  is  known  to  be  very  hritde, 
whence  its  name  of  fragilis :  a  smart  tap  with  a  stick  being 
quite  sufficient  to  snap  it  off.     The  reptile  is  also  said  to  be 
able  to  throw  it  off  at  will.    Inmiediatelj  after  the  separation 
the  tail  becomes  very  Uvely,  jumping  up  and  down  and 
writhing  on  the  ground,  so  that  while  the  spectator  is  lost  in 
astonishment  at  its  movements,  the  owner  has  time  to  make 
his  escape.     This  tail  is  very  useful  in  another  way ;  it  is 
wonderfully  prehensile,  and  if  any  object  be  touched  against 
one  side  of  it,  will  inmiediately  curl  round  it:   the  Slow- 
worm  makes  great  use   of  it  in   clinging  to  grass,   &c. 
Certainly  none  of  our  snakes  possess  this  remarkable  quality ; 
they  cling  by  erecting  their  scales,  while  the  Slow-worm 
does  so  by  winding  round  and  squeezing  things  with  very 
great  power  considering  its  size.' 

[Note. — Since  I  last  had  the  pleasure  of  addressing  the  Sodetj 
on  the  subject  of  Snakes,  I  have  made  a  nearer  acquaintance  with  ooe 
of  their  number,  the  Green  Snake,  and  think  it  may  not  be  out  of  place 
to  mention  a  few  observations  1  have  made  on  it. 

On  Sunday,  April  11th,  we  caught  a  small  Green  Snake,  about  2ft. 
long,  on  which — as  is  always  the  case — it  gave  vent  to  that  peculiar  odour 
with  which  they  are  gifted,  and  which  proceeds  from  a  liquid  substance 
apparently  emitted  from  under  each  scale  over  the  body.  However,  I  was 
prepared  for  this  and  carried  him  in  a  handkerchief,  and  put  him  in  a 
bandbox,  with  a  quantity  of  grass  and  hay,  in  which  he  curled  himself  up. 

At  first  he  was  very  shy,  trying  to  escape  whenever  he  could,  but 
after  a  few  days  he  got  quite  tame,  and  never  after  I  caught  him  troubled 
us  again  with  his  scent. 

After  a  day  or  two  I  took  him  out  of  the  grass  and  played  with  him 
there ;  then  I  put  him  into  the  slender  boughs  of  a  large  beech  tree,  and 
it  was  most  beautiful  to  see  him  glide  along,  winding  in  and  out  amongst 
the  thinnest  twigs,  and  then  hanging  from  them  in  a  graceful  coil,  and 
dropping  about  a  yard  to  the  grass.  While  on  the  subject  of  snakes' 
climbing  powers,  I  may  mention  that  I  saw  a  very  large  and  yellow- 
coloured  one  lying  curled  up  comfortably  on  the  lower  branch  of  a  haw- 
thorn near  the  bank  of  the  old  Canal,  near  Barby,  about  a  foot  from  the 
ground.  He  lay  watching  us  for  a  minute  or  so,  lolUng  his  tongue  out 
at  full  length,  and  not  seeming  at  all  inclined  to  move  until  I  moved  my 
head,  and  he  glided  quietly  off. 

Amongst  other  things  I  noticed  about  him,  he  has  a  very  graceful 
action  when  he  crawls  on  the  grass,  holding  his  head  two  or  three  inches 
above  the  ground. 
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He  has  eaten  Tery  little  aince  I  had  him :  one  day  I  pnt  a  small  yellow 
newt  into  his  waterpan,  and  turning  out  the  hay  next  day  it  was  no- 
where to  be  found ;  so  I  concluded  he  hod  eaten  that.  Another  time  a 
blackbird's  egg  was  offered  to  him  after  the  small  end  had  been  broken 
off,  and  he  plunged  his  head  in  and  sucked  greedily ;  this  was  a  hard 
set  egg,  and  he  did  not  seem  to  care  for  a  fresh  one.  I  always  gave  him 
a  pan  of  water  in  his  box,  and  kept  the  whole  inside  the  dresser  in  the 
kitchen,  so  tbat  he  might  be  warm  enough.  If  he  found  the  heat  too 
great,  he  would  curl  up  in  the  waterpan  and  so  keep  oooL 

He  was  very  fond  of  warmth,  and,  like  the  Slow-worms  I  kept,  would 
creep  gladly  into  my  pocket  and  remain  there  for  any  length  of  time. 
One  peculiarity  I  do  not  remember  to  have  seen  related  elsewhere — he 
nerer  hisses  except  when  frightened  or  vexed. 

When  I  brought  him  here  with  me  with  the  intention  of  exhibiting 

him  to  the  Natural  History  Society,  I  kept  him  in  a  mouse  cage  with  a 

nest  of  wool  in  the  nest-box  in  which  he  slept,  but  if  the  cage  was  put 

in  the  sun  it  was  wonderful  to  see  how  soon  his  head  appeared  at  the 

entrance,  and  he  crawled  out  to  bask  in  the  warmth.    The  oddest  port  of 

his  history  is  yet  to  be  told.    Lost  Monday,  when  I  was  in  at  work  from 

54  to  6,  he  contrived  to  escape  through  the  bars  of  his  cage,  knocking 

it  down  from  the  window  to  the  floor  in  the  process.    The  obvious 

probability  was  that  he  had  gone  out  of  the  window.     However,  I 

searched  in  the  study,  and  then  went  into  the  Close  to  look  for  him  there. 

He  was  nowhere  to  be  seen — besides  which  I  found  there  were  a  lot  of 

small  gratings  and  holes  into  which  he  could  and  probably  would  creep 

-^o  I  gaTe  him  up ;  but  knowing  his  fondness  for  basking  in  the  sun,  I 

eame  in  the  forenoon  next  day,  in  case  it  should  have  tempted  him  out. 

Still,  however,  there  were  no  traces  of  him,  and  I  gave  up  all  hopes  of 

seeing  him  again.    This  morning  I  was  looking  for  a  paper  in  my  study, 

and  it  occurred  to  me,  "  How  very  odd  it  would  be  if  the  snake  were  to 

torn  up  in  some  out-of-the-way  place."     The  next  moment  the  idea 

had  paJssed  out  of  my  mind,  but  by  a  connection  of  circumstances 

which  perhaps  Eyton  could  explain  to  you,  I  went  to  a  book-shelf  and 

raised  the  flap  in  search  of  my  paper.     There  was  the  old  fellow 

curled  up  comfortably  on  the  top  of  the  books,  five  days  after  I  had 

lost  him. 

And,  after  having  recounted  his  history,  I  now  produce  him  to 
speak  for  himself  to  those  who  are  not  frightened  by  his  appearance. 
f.M.] 


J.  M.  Lester  read  a  Paper  on  *  Glacial  Markingsy  ob- 
served by  bim  in  the  neighbourhood  of  Conway,  North 
Wales. 


16 

MEETING  HELD  MARCH  6  :—Presentaiunu : 
Report  of  the  Marlborough  Natural  History  Society  for 
1868;  Science  Gossip  for  March,  1869.  Exhibitions:  A 
Stereoscopic  View  of  the  Moon,  by  Mr.  J.  M.  Wilson. 

D.  A.  Ogilyie  then  read  a  Paper  on  '  Self  Defence  in 
Nature* 

Mr.  J.  M.  Wilson  then  read  a  portion  of  the  following 
Paper : — 

<ON  THE  DBIFTS  AND  GBAYELS  AND  ALLUVIAL  SOILS 
OF  BUGBY  AND  ITS  NEIGHBOUBHOOD. 

'  It  is  very  desirable  that  on  this  subject  accurate  infor- 
mation should  be  accumulated  and  preserved  in  a  form 
accessible  to  all  Members  of  the  Society.  The  question  of 
the  origin  of  the  gravels  is  too  complicated  to  be  settled  in 
an  offhand  way ;  and  this  Society  is  able  to  do  good  service 
if  it  will  in  the  course  of  the  next  few  years  publish  care- 
fully verified  facts  about  the  gravels^  and  thus  enable  others, 
who  from  experience  elsewhere  are  better  able  to  make 
general  theories,  to  combine  our  information  with  their  own. 

'  In  the  present  Paper,  therefore,  I  shall  confine  myself  to 
the  bare  statement  of  facts,  for  which  I  myself  am  respon- 
sible ;  I  have  either  observed  them  myself,  or  obtained  lliem 
on  the  authority  of  builders  and  well-sinkers,  in  whose 
knowledge  I  can  put  confidence. 

'  There  is  a  plateau  of  irregular  shape,  of  which  the 
southern  edge  is  well  defined,  on  which  the  villages  of 
Bourton,  Thurlaston,  Dunchurch  and  Hillmorton  are  placed. 
From  this  Une,  which  faces  S.S.E.,  the  eye  ranges  over  the 
wide  valley  of  Birdingbury,  Granborough  and  Willoughby 
to  the  Shuckburgh  hills.  This  valley  is  drained  by  the 
Leam,  one  branch  of  which  is  Rainsbrook,  which  rises  near 
Barby  and  Eolsby,  in  the  high  land  on  the  opposite  side  of 
the  valley,  and  flows  under  the  escarpment  spoken  of  from 
beneath  Hillmorton  till  it  falls  into  the  Leam,  south  of 
Dunchurch.      The  height  of  the  plateau  above  the  level  of 
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the  valley  is  about  120  feet..  The  plateau  has  a  slight  slope 
towards  the  N.N.W.  The  heights  of  points  nearly  equi- 
distant along  the  Hillmorton,  Dunchurch  and  Avenue  Boad 
are  in  succession  403,  400,  400,  400,  392,  375,  370,  indi- 
cating a  slope  westward ;  while  the  heights  396,  382,  378, 
355  on  the  Dunchurch,  Rugby  and  Clifton  Road,  indicate  a 
still  more  decided  slope  towards  the  N.  The  Southern 
edge,  it  has  been  observed,  of  this  plateau,  is  well  defined ; 
the  Xorth-Eastem  edge,  which  forms  the  Southern  slope  of 
the  Avon  valley,  is  less  well  marked ;  and  is  broken  by  a 
succession  of  lateral  valleys  which  contain  tributaries  to  the 
Avon.  The  village  of  Low  Morton  occupies  such  a  lateral 
valley ;  another  is  crossed  by  the  Low  Morton  Road,  about 
half  a  mile  from  Low  Morton :  and  an  important  valley  is 
crossed  by  the  Lawford  Road  at  the  Victoria  Works,  and 
by  the  Bilton  Road  halfway  to  Bilton ;  of  which  one  branch 
nms  up  immediately  to  the  South  of  Rugby,  and  is  crossed 
by  the  Dunchurch  and  Barby  Roads,  and  is  shortly  after- 
wards lost ;  another  is  crossed  by  the  Dunchurch  Road,  on 
the  Rugby  side  of  the  Dunchurch  Toll-gate,  and  is  merged 
in  the  plateau  at  the  distance  of  a  few  fields. 

*  I  propose  to  confine  myself  in  the  first  part  of  the  present 
Paper  to  the  drifts  on  this  plateau  and  on  its  slopes. 

^  At  Bourton  the  soil  is  generally  gravel  and  sand,  like 
that  at  Rugby,  12  or  13  feet  thick,  reposing  on  clay.  In 
some  places  the  clay  is  nearer  the  surface.  At  about  30 
feet  deep  the  limestone  rock  is  reached.  This,  as  is  pretty 
obvious  from  an  inspection  of  the  map,  and  a  knowledge  of 
the  general  strike  of  the  strata,  is  the  continuation  of  the 
Newbold  limestone,  and  it  does  in  fact  come  to  the  surface 
at  the  foot  of  the  hfll  at  Draycote,  imipediately  .below 
Bourton.  One  well  at  Bourton,  Mr.  Eki'ns',  is -90  feet-deep, 
60  feet  of  it  being  in  the  rock.  >-: 

*The  same  general  character  continues  along  tbe  escarp- 
ment to  Thurlaston,  which  is  almost  exclusively  on  gravel  of 
the  same  or  greater  thickness.  In  two  places,  however,  I 
am  told  there  are  deep  wells  of  50  feet,  which  of  course 

indicates  that  the  depth  of  the  gravel  there  is  insufficient  to 
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supply  the  surface  with  water.  At  Thurlaston  the  lime* 
stone  rock  is  not  reached,  and  only  some  thin  bands  of  it 
passed  through  which  lie  interspersed  in  the  clay.  This 
part  of  the  lias  corresponds  to  that  part  of  the  Artesian  well 
section  which  is  altogether  above  the  group  of  the  Newbold 
limestones. 

*At  Dunchurch  the  nature  of  the  surface  deposits  is 
precisely  the  same.  I  have  not  been  able  to  hear  of  any 
deep  wells.  The  gravel  and  sand  is  generally  about  13 
feet  deep. 

*  At  Mr.  Harrison's  house,  on  the  brow  near  Bilton 
Grange,  there  are  three  wells,  two  in  gravel  of  13  and  8 
feet,  and  one  of  30  feet.  No  clay  with  chalk  pebbles  has 
been  noticed  there. 

*  At  Bilton  Grange  the  depth  of  the  gravel  varies  much 
from  6  feet  onwards,  and  all  the  way  to  Hillmorton  the 
same  remark  is  true.  On  the  whole  it  deepens  towards 
Hillmorton,  but  an  inspection  of  the  ponds  shews  that  there 
are  many  spots  where  the  clay  nears  the  surface. 

*  There  is  considerable  uncertainty  in  my  mind  about  the 
nature  of  this  underlying  clay ;  whether  it  is  true  lias  or  a 
reformation  of  it  containing  pebbles.  As  far  as  I  can  learn 
it  is  the  latter,  but  this  needs  verification,  and  any  one  who 
can  bring  proofs  of  the  nature  of  the  clay  that  underlie  the 
gravel  on  the  brow  from  Hillmorton  to  Dunchurch,  and 
Thurlaston  and  Bourton,  will  do  good  service. 

*  At  Hillmorton  we  come  upon  the  most  interesting  and 
varied  spot  in  the  whole  neighbourhood.  The  gravel  along 
the  upper  road  averages  14  or  15  feet,  thinning  out  on  the 
slopes  on  all  sides.  At  the  toll-gate  leading  to  Kilsby  it  is 
8  feet.  At  Mr.  Darnell's,  which  is  at  the  head  of  the  little 
lateral  valley  leading  to  Low  Morton,  it  is  13  feet.  At  the 
Hillmorton  clay  pits  it  can  be  seen  to  thin  out  down  the 
plope  of  the  hill,  from  6  to  3  feet  or  less.  Below  the  gravel, 
in  sinking  Mr.  Darnell's  well,  was  a  stiff  sandy  soil,  wet, 
with  streaks  of  white  and  red  clay ;  then  a  stiff  blue  clay 
containing  chalk  pebbles,  3  or  4  feet,  and  finally  blue  clay 
containing  nodules  of  limestone.      The  largest  of  the  chalk 
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pebbles  was  about  1^  inch  round.  The  well  was  sunk  42 
feet,  and  the  boring  contained  25  feet ;  the  thickest  lime- 
stone passed  through  was  4  inches  in  the  well,  and  6  inches 
in  the  boring.  These  facts  rest  on  the  authority  of  Mr. 
Darnell,  and  Mr.  Coo|)er,  the  well-sinker  he  employed. 

'The  ground  slopes  on  all  sides  down  to  the  narrow 
valley  in  which  Low  Morton  stands:  the  street  that  leads 
to  Hillmorton  occupies  the  whole  width  of  the  valley.  The 
gravel  thins  out  down  the  slope,  and  entirely  disappears 
just  above  the  lower  village,  where  the  surface  soil  is  seen 
at  the  new  clay  works,  on  the  right  of  the  road  as  you 
descend,  to  rest  directly  on  undisturbed  lias  clay.  On  the 
sides  of  the  valley  there  are  very  large  accumulations  of 
sand,  which  form  perhaps  the  most  striking  feature  in  this 
neighbourhood. 

*  On  the  left  hand  side  of  the  valley  is  a  large  sand  pit, 

with  a  day  pit  just  above  it.     In  the  upper  pit  flinty  drift  is 

seen  to  overlie  interstratified  sand  and  gravel  beds  to  a  depth 

of  about  10  feet.     The  lower  sands  are  not  distinguishable 

in  any  way  from  the  sand  of  the  sand  pit  with  which  it  is 

evidently,  in  fact  continuous.   I  observed  in  February,  1869, 

a  small  fault,  or  system  of  faults  in  the  sand.     See  first 

figure.     I  made  a  further  excavation  below  the  fault,  and 

ascertained  that  it  went  down  into  the  clay  which  is  seen 

to  underlie  the  upthrow.     I  was  not  able  to  discover  the 

flinty  and  chalk  pebbles  in  that  clay  which  were  found  by 

Mr.  Lloyd. 

'  Seams  of  clay  of  a  fine  greasy  character,  and  generally 
yellowish,  are  found  in  the  upper  part  of  the  sand  pit,  and 
correspond  to  the  clay  below  the  fault  in  character.  The 
sand  has  a  thickness  of  at  least  47  feet,  and  is  thrown  against 
a  remarkably  steep  face  of  lias  clay.  This  lies  at  an  angle 
of  not  less  than  45'*  to  the  horizon,  and  is  a  very  remarkable 
feature.  The  clay  higher  up  the  valley  than  the  sand  pit, 
where  now  (March,  1869)  the  workmen  are  excavating,  is 
covered  with  a  reformed  clay  containing  pebbles,  but  as  far 
as  I  have  seen,  no  chalk.  The  sand  pit  forms  an  amphi- 
theatre of  47  feet  in  height.    It  is  a  sugary  dirty  sand,  con- 
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taining  about  5  per  cent,  of  chalk  and  sesqtuoxide  of  iron^ 
according  to  an  analysis  made  by  Mr.  W.  H.  Pike^  in  the 
Laboratory.  The  exact  result  was  94.988  of  silica  and  5.012 
of  soluble  matter.  The  sand  is  stratified,  and  contains  layers 
of  black  carbonaceous  matter  resembling  coal.  It  contains  a 
few  small  pebbles  of  flint  and  quartz,  and  in  the  streaks  of 
fine  clay  are  nodules  which  contain  some  lime,  of  uncertain 
origin.  In  the  clay  seams  I  haye  found  several  specimens  of 
rolled  gryphiBa  incurva.  The  sand  skirts  the  whole  northern 
edge  of  the  plateau  before  spoken  of,  and  is  shewn  at  the 
cutting  on  the  Rugby  and  Low  Morton  Road.  It  readies 
as  far  as  the  Rugby  side  of  the  next  valley  running  up  into 
the  plateau,  and  extends  about  half-way  up  the  slope,  and 
there  it  thins  out  and  the  clay  is  close  to  the  surface.  The 
long  promontories  of  raised  land  that  run  out  into  the 
valley  of  the  Avon  are  of  sand  of  the  same  character.  To 
return  to  Low  Morton,  we  next  observe  that  the  valley  is 
covered  in  its  lower  part  with  sand,  and  the  East  as  well  as 
the  West  side  of  the  valley  has  large  sand  banks.  It  is 
exposed  at  Mr.  Chamberlain's,  the  builder's,  on  the  South 
side  of  the  principal  street,  and  at  other  places,  and  is  there 
seen  to  be  covered  with  clean  flinty  gravel.  It  is  again 
seen  in  the  road  from  Low  Morton  to  Hillmorton,  and  on  a 
very  grand  scale  in  the  ballast  pits.  This  sand  resembles 
in  every  respect  the  sand  at  Hillmorton,  except  that  it 
is  perhaps  a  little  freer  from  clay,  and  cleaner.  It  has  been 
largely  excavated  for  ballast  for  the  London  and  North- 
western Railway,  the  depth  reached  being  over  50  fee^  the 
extent  being  several  acres.  This  sand  pit  contains  some 
remarkable  phenomena.  The  clifl*  to  the  West  exposes  a 
fine  section  of  gravel  overlying  sand.  The  conformation 
of  the  surface  is  very  peculiar,  and  puzzled  me  completely 
till  I  obtained  an  explanation  from  Mr.  Lucas,  who  had  the 
contract  for  the  ballast.  *  At «,  b  is  the  cliff*  of  gravel  before 
spoken  of,  c,  cf  is  a  terrace,  of  considerable  breadth,  below 
the  surface  of  the  fields  behind,  from  which  the  gravel  has 


*  Thiii  refers  to  a  diagram  exhibited  when  the  Paper  was  read. 
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been  removed,  apparently  with  the  intention  of  working  the 
sands  below.  The  middle  of  the  pit,  e^fy  is  occupied  with 
nmnberless  hills  of  gravel.  The  history  is  this ;  the  gravel 
was  removed  in  order  to  get  at  the  sand,  but  there  is  no 
sand  there.  The  edge  of  the  terrace  is  the  same  steep  cliff 
of  lias  clay  which  runs  continuously  up  to  Hillmorton.  So 
8teep  is  it  that  the  sand  slid  down  it  in  mass  and  upset  the 
waggons.  The  part  from  a  to  &  is  not  worked,  because  it 
cannot  be  got  at  without  widening  the  bridge,  there  not 
being  suflScient  room  to  turn.  Over  the  sand,  where  it  is 
now  removed,  lay  in  some  places  masses  of  reformed  clay 
containing  pebbles.  Some  of  these  are  still  to  be  seen.  I 
have  found  lias,  oolite  and  chalk,  and  many  flints  and  quartz 
pebbles  there,  some  well  striated.  There  is  one  heap  of 
clay  there  which  was  brought  from  Blisworth,  of  which  the 
collector  of  specimens  must  beware.  Also  there  is  much 
syenite  lying  near  the  rails,  for  here  were  prepared  the 
paving  stones  for  the  London  and  North-Westem  yard  at 
Kilbum.  Much  caution  is  therefore  necessary  in  recording 
8])ecimens  as  found  at  the  ballast  pits.  There  is  one  small 
piece  of  bone,*  which  I  exhibit,  which  I  am  unable  to  deter- 
mine, which  I  found  on  the  surface  of  the  sand,  and  among 
pebbles.  At  the  southern  extremity  of  this  pit  is  some 
extremely  clean  sand,  which  is  now  not  exposed.  The  sand 
exhibits  almost  everywhere  diagonal  stratification,  as  if  it 
had  been  deposited  under  a  variety  of  currents.  It  contains 
occasional  layers  of  clay,  also  of  a  black  carbonaceous  matter, 
^d  small  pebbles  of  flint,  quartzite,  and  chalk.f  Several 
pieces  of  oolite  are  found  lying  on  the  sand. 

*To  return  to  Low  Morton,  it  is  discovered  by  the 
sinking  wells  that  the  sand  extends  to  a  considerable  depth. 
At  many  of  the  houses  the  wells  are  30  and  40  feet  deep  in 


*  This  I  afterwards  found  to  be  not  a  bone  at  all,  but  a  cast  of  a 
portion  of  an  air  chamber  of  a  nautilus,  the  rounded  portion  and  pro- 
jections closely  resembling  the  articulations  of  a  bone  !  It  deceived 
e^cry  one  who  saw  it. 

t  Mr.  Searles  Wood,  junr.,  is  said  to  have  found  ostra  edulis  in 
this  pit. 
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sand  and  quick-sand  resting  on  claj.  The  water  in  them  is 
inexhaustible.  The  whole  slope  on  which  the  village  stands 
appears  to  be  of  this  nature.  To  the  contents  of  the  bed  of 
the  valley  we  shall  recur  presently. 

*  Continuing  the  slope  of  the  plateau  towards  Rugby  we 
find  still  deep  sand  for  half  a  mile.  At  Mr.  Yann's,  near 
Hillmorton,  the  well  passed  through  a  few  feet  of  gravel, 
and  then  40  feet  of  soft  boggy  clay,  not  lias,  after  which 
water  was  reached. 

*  At  Abbot's  the  same  was  the  case,  gravel,  then  clay, 
and  then  sand,  which  yielded  water  which  rose  to  12  feet 
from  the  surface.     The  total  depth  was  50  feet. 

*In  the  farms  between  Rugby  and  Low  Morton,  and 
between  the  Cemetery  and  the  Railway,  the  well-sinker 
reports  to  me  that  there  is  generally  13  feet  of  gravel, 
(which  I  verified  when  the  Cemetery  was  enclosed),  lying 
on  a  clayey  sand.  At  the  slope  of  the  hill,  on  the  way 
towards  Clifton,  the  London  and  North- Western  Railway 
offers  a  magnificent  section  through  this  deposit.  The 
cutting  is  not  less  than  60  feet  in  depth  and  three-quarters 
of  a  mile  long:  and  exposes  a  reformation  of  lias  clay, 
containing  scratched  stones.  I  have  put  in  the  School  col- 
lection well  striated  blocks  of  liassic  limestone,  and  chalk 
and  some  flints,  and  a  curious  group  of  serpulse.  The  clay 
is  wholly  unstratified,  and  very  soft,  and  liable  to  slip  under 
rain.  Among  the  rocks  in  it  is  a  large  block  of  very  red 
syenite.  The  whole  depth  of  the  cutting,  except  a  few  feet 
of  gravel  at  the  top,  appears  to  be  of  the  same  nature. 

*  The  deposit  disappears  before  we  come  to  the  station, 
which  rests  on  lias.  Higher  up  the  slope  of  the  hill  is 
found  a  bed  of  sand  on  the  lias,  which  extends  up  to  the 
Gas  Works,  where  the  gravel  begins,  and  where  it  has  a 
thickness  of  13  feet.  I  do  not  know  the  relative  position 
of  this  sand  and  gravel. 

*  We  now  come  to  Rugby  itself,  which  is  on  an  arm  of 
the  plateau  at  first  described,  and  from  which  the  ground 
slopes  decidedly  in  three  directions,  S.  W.  and  X.  It  may 
be  taken  probably  as  a  fair  sample  of  the  plateau,  and  well 
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illustrates  the  eingular  varieties  in  the  distribution  of  sand 
and  gravel. 

*  Along  the  EQllmorton  Koad  there  is  gravel,  varying  in 
depth  from  7  to  13  feet,  generally  mixed  with  sand.      The 
School  Close  is  of  the  same  nature :    so  also  the  eastern 
side  of  the  town,  down  to  the  George  Hotel,  where,  how- 
ever, the  gravel  is  thin,  and  the  water  is  obtained  from  a 
well  60  feet  deep,  reaching  the  rock.      At  the  Rectory  the 
gravel  is  14  feet  thick ;  at  the  Lawrence  Sheriff's  Arms  14 
feet.    At  Mr.  Caldecott's,  on  the  slope  towards  the  Station 
the  gravel  is  thinner.      Towards  the  West  of  the  town  we 
meet  with  sand.      Billington's  is  on  sand  23  feet  thick ;   St. 
Matthew's  Church  and  Mr.  Bloxam's,  sand  20  feet  thick : 
and  generally  on  the  South  side  of  the  Bilton  Road  it  is 
sand,  as  at  Mr.  Pennington's,  Colonel  Fryer's,  Mr.  Camp- 
liell's,  Mr.  Atty's ;  and  also  at  the  late  Mrs.  Rhoades',  on 
the  North.     But  at  Mr.  Fumess's,  and  other  houses  on  the 
North,  there  is    gravel   and    clay.      To   the   left   of  the 
Xewbold  Road,  beyond  Mr.  Buchanan's  house,  the  hill  is 
capped  with  deep  sand,  the  lower  part  of  which  is  a  perfect 
quick-sand.      When  a  sewer  was  recently  made  there,  the 
sand  had  to  be  shored  up  with  planks,  and  it  was  found  im- 
possible or  unsafe  to  remove  them,  and  they  are  all  buried 
in  the  sand. 

*  Continuing  on  the  edge  of  the  plateau  we  meet  with  a 
Band  pit  on  the  footpath  to  Newbold.  Much  of  the  sand  is 
now  removed  from  it.  There  used  to  be  exposed  a  face  of 
sand  of  precisely  the  same  character  as  that  at  Hillmorton : 
sugary,  dirty,  and  stratified  partially,  containing  very  few  if 
any  pebbles,  and  marked  with  a  few  black  seams.  It  was 
covered  by  a  foot  or  so  of  the  usual  flinty  drift.  Lower 
down  the  slope  it  was  thinner,  and  the  gravel  reposes  on  un- 
disturbed lias  clay.  There  appears,  however,  to  be  some 
reformed  clay  and  scratched  stones,  as  Alexander  and 
Taylor  and  I  have  found  on  several  occasions  stones, 
apparently  glaciated,  lying  on  the  surface  in  this  pit.  We 
were  never  able  to  discover  it  in  situ.  The  sand  seems  here 
to  graduate  into  the  ordinary  drift. 
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'  On  the  other  footpath,  which  passes  through  the  allot- 
ment ground,  a  large  excavation  was  made  some  years  ago, 
and  exposed  about  15  feet  of  gravel. 

*  On  the  Lawford  Road,  on  the  opposite  side  of  it  to  the 
Church  and  School  at  New  Bilton,  was  opened  in  February, 
1869,  a  small  pit  for  sand.  It  is  covered  by  greasy  blueish 
clay,  which  deepens  up  the  slope.  The  sand  is  of  the  usual 
type;  containing  many  stones  chiefly  of  quartzite  and 
white  grit  and  flints,  and  a  dark  limestone  with  white  veins. 
I  found  none  that  were  striated.  Roots  of  trees  very 
abundant.  One  bone,  now  in  the  School  collection,  was 
found  in  the  clay,  2  feet  from  the  surface. 

*  At  the  New  Bilton  clay  pits  the  gravel  is  from  6  to  10 
feet  thick,  deepening  as  they  work  towards  the  hiU.  The 
gravel  is  very  imperfectly  stratified,  though  there  are  slight 
indications  of  stratifications ;  the  quartzose  pebbles,  at  least 
in  one  section,  lie  generally  with  their  long  axes  vertical. 
The  surface  soil  is  easily  separable  from  the  drift.  The 
remarkable  feature  at  New  Bilton  is  the  inequality  in  the 
level  of  the  clay.  It  is  lias  clay  and  never  contains  pebbles, 
but  it  is  extraordinarily  uneven ;  some  ridges  rising  5  or  6 
feet  in  height,  and  overhanging  their  bases.  The  gravel 
lies  in  basins  and  in  furrows  in  the  clay.*  Occasionally 
detached  portions  of  the  clay,  or  what  seems  to  be  detached, 
are  seen  among  the  gravel ;  but  I  have  not  been  certain  of 
a  single  instance  of  detachment.  Stones  are  found  im- 
bedded in  the  surface  of  the  clay,  both  upper  and  under 
surfaces :  I  have  foimd  no  striated  stones  here.  The  drift 
is  of  the  usual  character,  quartz  pebbles,  flints,  and  sand, 
sometimes  in  patches.  Some  years  ago  a  well  was  sunk  to 
the  depth  of  30  feet,  which  passed  into  the  limestone  rock. 
It  may  be  noticed  that  the  semi-detached  portions  of  the 
clay  in  the  upper  part  of  the  gravel  often  contain  roots  of 
trees,  which  are  wanting  in  the  gravel  above.  Many  of  the 
stones  in  the  gravel  are  large,  one  or  two  feet  in  circiunfer- 
ence.     One  detached  mass  of  sand  was  very  curious ;  it 


•  Vide  fi;;urcs  1  and  2. 
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was  quite  white,  and  as  coarse  as  the  roughest  eryBtallizeA 
sugar,  and  was  obviously  derived  from  the'  decomposition  of 
the  cement  which  held  together  a  block  of  white  sandstone. 
*  Continuing  to  skirt  the  plateau  we  come  next  to  that 
arm  of  the  hill  which  runs  between  the  Biltim  and  La^vford 
Boads,  on  which  the  Gentlemen's  Cricket  Ground  is.     By 
the  side  of  the  road  from  New  Bilton  to  Old  Bilton  there 
is  an  excavation  where  both  sand  and  clay  are  worked. 
The  upper  part  of  this  hill  is  of  sand,  of  the  usual  character, 
sugary,  more  or  less  dirty,  stratified,  sometimes  diagonally, 
and  in  general  at  least  without  stones.      It  contained  some 
crystals  that  looked  like  selenite,  which  I  found  some  years 
ago,  and  have  lost.     This  sand  may  by  its  appearance  be 
correlated  with  that  on  the  foot-path  to  Newbold,  and  at 
Hillmorton.     It  is  overlaid  here  by  a  remarkable  deposit 
about  5  feet  thick,  in  the  thickest  part  now  exposed,  con- 
sisting of  marly  clay,  containing  pebbles  very  evenly  inter- 
spersed through  its  whole  thickness.    The  pebbles  most  fre- 
quently are  chalk,  and  these  are  generally  striated.    The  clay 
IS  m  some  places  suflSciently  mingled  with  sand  to  allow  of 
the  percolation  of  water,  and  in  consequence  the  chalk*  is 
sometimes  in  a  state  almost  of  powder.    There  is  a  block  of 
syenite  of  considerable  size  lying  on  the  surface  there,  and 
a  still  larger  one,  weighing  several  hundred  pounds,  of  a 
coarse  grit,  which  is  smoothed  and  striated  longitudinally. 
There  are  reasons  for  believing  that  this  clay  with  chalk 
pebbles  is  very  partial  on  this  hill,  but  that  the  sand  is  widely 
spread,  and  extends  from  there  along  the  southern  brow  at 
least  as  far  as  Mr.  Pennington's  house.      Of  this  sand  and 
^ta  extension  along  the  southern  brow  of  the  hill  we  have 
already  spoken.     Higher  up  the  valley,  on  the  east  side  of 
^he  Dunchurch  Road,  close  to  the  Roman  Catholic  Chapel,  is 
a  claypit  and  brickfield,  and  some  of  the  sections  made  in  it 


*  Some  specimens  of  what  I  have  called  chalk  were  suspected  to  be 
^nite  lias,  but  were  submitted  along  with  others  from  Sapcote  to  Mr. 
l^omes,  and  he  decided  that  those  from  Rugby  were  chalk,  and  those  from 
^Pcoie  white  lias. 
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are  particularly  instructive.      In  March,  1869,  there  waa 
exposed  a  face  of  undisturbed  lower  lias  clay,*  with  a  few 
nodules  of  limestone,  containing  ammonites ;  on  it  rested  a 
layer  of  stiff  brown  clay  containing  many  stones,  but  princi- 
pally blocks  of  chalk.     I  obtained  grit,  (sometimes  in  large 
blocks,  one  of  them  2  feet  long,  and  1  foot  9  inches  broad 
and  high),  oolite  blocks,  upper  lias  fossils,  rolled  and  grooTed 
gryphseas,  many  flints,  and  quartzite  pebbles,  and  hard  veined 
stones.     The  chalk  is  found  in  pieces  of  all  weights,  from  1 
cwt.  down  to  dust,  which  can  be  detected  in  the  clay  with  a 
microscope.     Nearly  all  the  chalk  pebbles,  and  most  of  the 
other  stones,  are  grooved  and  scratched.     One  slab  of  lias 
limestone,  now  in  the  Library,  is  very  finely  striated.     Some 
arms  of  the  clay,  and  portions  of  it  apparently,  and  indeed 
really  detached,  lie  in  a  bed  of  sand  which  in  general  rests 
on  the  uneven  surface  of  the  clay.     These  detached  portions 
of  clay  resemble  in  all  respects  the  layer  just  described. 
The  sand  is  scarcely  stratified,  sugary,  and  contains  grains 
of  chalk  universally.      In  some  places  pieces  of  decaying 
crumbling  chalk  can  be  seen.     From  an  average  sample 
consisting  of  25  grammes  of  sand  from  this  spot,  Mr.  W. 
H.  Pike  discovered  in  our  Laboratory  that  12^  per  cent,  is 
soluble  in  dilute  hydrochloric  acid,  and  consists  of  iron  and 
carbonate  of  lime.     Above  the  sand  is  the  usual  flinty  and 
quartzose  drift  graduating  into  the  surface  soil.     Higher  up 
the  hill  at  the  Boman  Catholic  Chapel  this  drift  is  8  and  10 
feet  in  thickness,  and  thus  thins  out  on  the  slope,  and  is 
wanting  altogether  lower  down.     Mr.  Lloyd  made  a  section 
from  the  wall  of  the  Koman  Catholic  groimds  across  the 
old  workings  to  this  face  of  boidder  clay,  which  is  preserved 
in  my   portfolio.     The  height  of  the  top  of  the  drift  in 
the  section  is  353  feet  above  the  sea.      It  is  noticeable  that 
the  surface  of  the  lias  clay  is  horizontal,  but  that  the  surface 
of  the  boulder  clay  is  in  furrows.    These,  as  far  as  my  obser- 
vation goes,  and  it  was  confirmed  by  the  workmen,  generally 
follow  the  slope  of  the  hiU.      Still  there  were  basin-shaped 
hollows  also. 

•  Vide  figure  3, 
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*  As  far  as  I  know,  this  deposit  of  brown  clay  is  here  a 
small  one.  It  does  not  seem  to  extend  to  the  other  side  of 
the  Barby  Road,  but  there  are  not  many  places  where  it  is 
possible  to  examine  its  extent.  We  have  now  returned  to 
the  triangular  plateau  of  Rugby,  Hillmorton  and  Dunchurch, 
and  find  that  it  is  covered  everywhere  with  gravel,  sometimes 
reposing  on  sand  and  clay  and  with  pebbles,  but  that  these 
latter  deposits  are  limited  to  the  slopes  of  the  plateau,  and 
that  in  some  places  they  are  largely  developed.  We  find 
also  that  lower  down  the  slopes  they  thin  out  and  disappear. 

'  The  next  part  of  the  same  plateau  is  the  arm  of  it  that 
runs  back  to  Bilton  and  Cawston  from  Dunchurch  and 
Thurlaston.  This  closely  resembles  the  Rugby  arm.  At 
the  Vicarage  at  Bilton  there  is  2  or  3  feet  of  gravel  and  then 
23  feet  of  sand.  This  is  on  the  slope  of  the  hill ;  but  at  the 
top,  at  Mrs.  James'  house,  is  13  feet  of  gravel  over  clay. 
At  the  Bilton  Toll-gate,  near  the  Blue  Boar,  is  7  feet  of 
gravel,  clay  with  pebbles,  and  then  sand.  At  Cawston  the 
gravel  rests  on  reddish  clay.*  These  facts  are  sufficient  to 
indicate  the  nature  of  the  deposits  on  the  Bilton  Plateau. 

*  As  we  proceed  westwards,  to  that  part  of  the  same 
plateau  which  lies  between  Frankton  and  Church  Lawford, 
we  find  the  deposits  becoming  thinner  in  general.  At 
Frankton  there  is  6  feet  of  gravel  on  the  rock.  At  Church 
Lawford  the  same,  though  in  some  parts  of  it  clay  takes  the 
place  of  the  lime.  At  Wolston  Heath  the  gravel  rests  on 
red  marl  to  a  great  depth. 

'  I  will  now  take  a  less  detailed  survey  of  the  high  lands 
that  surround  this  Rugby  Plateau,  and  are  separated  from  it 
by  the  valley  of  Rainsbrook  on  the  south-east,  and  by  that  of 
the  Avon  and  its  tributaries  on  the  north-e&st :  and  finally 
describe  the  deposits  in  the  valleys. 

*  Barby  Hill  is  of  lias  clay  capped  in  the  southern  part  of 
it  with  marlstone.     There  are  no  sand  beds  or  deposits  of 

*  The  high  ground  continues  to  Holbrook  Grange,  where  it  slopes 
down  to  the  Avon.  There  there  is  little  gravel  resting  on  rock.  The 
wells  are  30  or  40  feet  deep  in  the  rock. 
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clay  with  pebbles  that  I  can  find ;  and  the  wells  are  fed  by 
surface  drains  alone.  The  rock  seems  not  to  have  been 
reached  in  any  of  the  wells,  some  of  which  are  60  feet  deep. 
At  Kilsby,  however,  there  is  the  same  clay  with  chalk 
pebbles  that  has  been  already  described ;  and  lai^e  beds  of 
sand.  This  is  high  ground,  the  level  of  the  rails  at  the 
entrance  to  the  tunnel  being  about  370  feet  above  the  sea. 
The  clay  is  very  stiff,  and  is  reported  as  being  30  feet  thick, 
and  resting  on  water-bearing  strata.  One  well  in  Kilsby  is 
60  feet  deep.  One  of  the  sand  beds  at  Kilsby  is  well  known 
from  the  trouble  it  caused  when  the  tunnel  was  being  made. 
About  200  yards  from  the  south  end  of  the  tunnel  clay  40 
feet  thick  rests  on  sand,  which  is  saturated  with  water  and 
extends  to  great  distances  on  each  side  of  the  tunnel.  It 
was  with  the  greatest  difficulty  that  the  tunnel  was  con- 
structed through  and  under  it,  for  the  water  seemed  inex- 
haustible. An  account  of  it  may  be  seen  in  Smiles'  Life  of 
Stephenson,  chapter  xiii.  of  the  small  edition. 

'  At  Crick  the  gravel  rests  on  the  lias,  and  the  same  at 
Yelvertoft. 

*In  this  direction,  then,  we  learn  that  the  high  lands 
have  deposits  of  the  same  nature,  but  less  regularly  distri- 
buted :  the  surface  of  the  country  is  more  diversified  also 
and  more  picturesque. 

*  To  the  north,  at  Shawell,  at  Mr.  Letts's  is  a  well  70  or 
80  feet  deep,  which  passed  in  succession  through  gravel,  clay 
with  stones  and  chalk,  and  at  the  bottom  reached  a  bed  of 
sand  in  which  water  was  foimd  abundantly.  At  Swinford 
the  wells  are  shallow,  10  feet,  or  thereabouts,  in  gravel  resting 
on  motherstone.  Catthorpe  presents  some  strange  varieties. 
Some  wells  are  shallow  and  supplied  by  surface  drains,  but 
there  is  one  well  of  46  feet,  through  gravel,  clay  with  peb- 
bles, and  then  sand,  and  finally  6  feet  of  lias  clay,  which 
serves  as  a  cistern  for  the  water. 

*At  Mr.  Buchanan's  old  house,  between  Clifton  and 
Lilboume,  on  the  brow  of  the  hill,  the  gravel  is  7  feet  thick, 
resting  on  lias :  and  it  is  the  same  at  other  houses  on  the 
same  level  nearer  Lilboume, 
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*  On  the  road  from  Clifton  to  Hillmorton,  on  the  steep 
slope  of  the  road  north-east  of  the  canal,  was  exposed  a 
section  of  about  11  feet.    At  the  top  was  stratified  flint  drift 
following  thie  slope  of  the  hill,  and  betwixt  sand  beds  simi- 
larly stratified.     This  resembles  the  opposite  side  of  the 
valley.     In  Clifton  itself  most  of  the  wells  are  in  gravel, 
about  15  feet ;  but  that  at  the  Manor  House  is  40  feet  deep, 
in  gravel,  sand,  and  clay ;  and  a  very  interesting  boring  was 
made  at  Mr.  Newall's  new  house,  halfway  between  the  turn- 
pike and  the  canal.    Here  there  were  2  feet  of  earth,  10  feet 
of  gravel  and  sand,  and  43  feet  of  clay  with  chalk  and  other 
pebbles.     The  boring  continued  40  feet  further,  and  finally 
brought  up  clay  without  pebbles.     On  the  opposite  side  of 
the  road,  nearer  the  railway,  the  sand  under  the  gravel  is 
worked.     The  gravel  is  the  usual  flinty  and  quartzose  drift. 
The  railway  cutting  here  is  just  deep  enough  to  enter  the 
clay,  which  may  be  seen  exposed  in  the  drains  at  each  side 
of  the  railway  in  the  middle  of  the  cutting.    The  chalk  peb- 
bles are  distinctly  striated.    There  is  also  oolite  in  the  sand, 
and  ci^oniferous  limestone. 

*  On  the  opposite  side  of  the  Avon,  at  Newton,  the  gravel 
is  thin,  resting  on  clay  with  pebbles ;  and  at  40  feet  water 
is  obtained,  probably  from  sand :  the  same  is  the  case  at 
Mr.  Rotherham's,  where  the  well  is  50  feet  deep. 

*  On  the  railway  cutting  between  Brownsover  and  New- 
bold,  on  the  Rugby  side  of  the  canal,  is  sand  mixed  with 
loam,  containing  flints,  syenite,  and  various  kinds  of  quartz- 
ite.  Beyond  the  canal  are  striated  stones  of  various  kinds, 
chalk  and  syenite  in  similar  sand,  which  is  there  seen  to  rest 
on  rudely  stratified  clay,  which  in  its  turn  rests  on  stratified 
sand.  The  clay  abounds  in  chalk  pebbles.  Some  finely 
striated  stones  from  this  deposit  are  in  the  School  collec- 
tion. 

*  On  the  canal  from  Brownsover  towards  Newbold,  be- 
tween the  Brownsover  Road  and  the  Midland  Railway,  is  a 
mass  of  clay  thrown  up  in  forming  the  canal.  It  is  reformed 
lias,  and  its  pebbles  are  mainly  lias  limestones  generally 
striated.     I  found  no  chalk  there. 
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'  At  Newbold  the  sand  that  oyerlies  the  lime  quarries 
thins  out  towards  the  river  and  will  soon  cease  to  be  visible. 
It  was  once  8  feet  thick,  but  now  less  than  5  feet.  It  is  soft, 
dirty,  and  sugary,  and  contains  large  blocks  of  a  coarse  grit- 
stone, none  of  which  are  striated  as  far  as  I  have  seen.  Some 
blocks  of  Leicestershire  syenite  are  also  found  in  it. 

*  At  Brownsover,  at  Mr.  Boughton  Leigh's,  there  is  sand 
40  feet  deep  resting  on  lias  clay.  It  resembles  the  Hill- 
morton  sand.  At  a  place  nearer  the  mill,  where  Mr.  Boughton 
Leigh  once  intended  to  build  a  farm-house,  the  well-sinker 
reports  to  me  that  he  bored  60  feet  through  clay  with  peb- 
bles, but  reached  no  sand,  and  obtained  no  water,  and  the 
house  was  not  built. 

*  Coton  House  is  on  clay.  At  a  farm  near  Brownsover, 
opposite  Cosford,  the  gravel  rests  on  rock  which  is  used  for 
building.  At  Churchover  6  feet  of  gravel  rests  on  36  feet 
of  boulder  clay.  At  Voile's  farm,  one  mile  from  Churchover, 
near  Coton  House,  a  boring  of  150  feet  was  made,  through 
a  few  feet  of  gravel,  then  lias  clay,  and  finally  the  rock,  like 
the  Newbold  rock  at  50  or  60  feet.  At  Lutterworth  the 
gravel  and  sand  with  large  pebbles  is  40  feet  deep. 

*  At  Harborough  we  find  sand  and  gravel  to  about  70 
feet  deep ;  and  a  certain  bam  about  one  mile  from  Harborough 
Magna,  the  well-sinker  reports  that  he  sank  a  well  90  feet 
through  gravel  (5  feet),  clay  with  pebbles,  and  finally  sand. 

*  At  Easenhall  the  gravel  is  deep  and  abounds  in  water. 

*  At  Newnham  the  wells  are  deep,  50  and  60  feet,  in  rock. 
Gravel  is  almost  wanting. 

*  We  have  now  sketched  briefly  the  nature  of  the  deposits 
on  the  high  lands  all  round  the  Rugby  Plateau,  and  find  that 
they  do  not  differ  in  any  essential  respects,  as  to  distribution, 
contents,  or  thickness.  Everywhere  there  is  gravel  of  vary- 
ing thickness,  resting  in  some  cases  on  the  lias  limestone  or 
rock,  but  still  more  frequently  on  either  boulder  clay  or  sand. 
The  boulder  clay  and  sand  are  generally  foimd  associated, 
and  either  may  lie  on  the  other.  We  shall  now  proceed  to 
the  examination  of  the  valleys. 

'  The  Rugby  Plateau  divides  the  valley  of  the  Upper 
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Avon  on  the  north  from  the  valley  of  the  Learn  on  the  south. 
At  Hillmorton  the  water  parting  is  very  narrow  and  low, 
separating  the  Hillmorton  brook,  which  flows  down  the  Lil- 
boume  valley,  past  Hillmorton  and  Butler's  Leap,  and  joins 
the  Avon  at  Brownsover  Mill,  from  Kainsbrook,  that  runs 
from  Klilsby,  separating  Rugby  from  Barby,  to  join  the 
Learn  near  Granborough. 

*  For  several  reasons  I  judged  the  Hillmorton  valley  the 
most  interesting,  and  have  made  more  minute  and  detailed 
observatioms  in  it  than  elsewhere. 

*  I  now  give  some  altitudes  above  the  sea  that  may  be  of 
importance  in  their  bearing  on  the  explanation  of  some  facts. 

*  The  altitudes  of  this  stream  and  the  Avon,  that  is,  of 
the  meadows,  above  the  sea  appear  to  be 

at  Hillmorton,  near  the  Church,  about  310  feet,  ' 
at  Butler's  Leap,  on  the  Clifton  Road  290  feet, 

at  Brownsover  Mill 284  feet, 

at  the  Planks   281  feet, 

at  Newbold  272  feet.  ) 

*  The  level  of  the  rails  of  the  London  and  North- Western 
in  the  cutting  near  Butler's  Leap  is  315,  and  of  the  Stamford 
andHarborough  Line,  where  it  crosses  the  canal  near  Clifton, 
is  318.  The  level  of  the  water  in  the  canal  at  the  same 
place  is  305. 

^  Mr.  Newall's  house  is  332  feet  above  the  sea,  and  the 
highest  point  in  the  gravel  pit  near  it  is  350. 

*  The  valley  near  Hillmorton  Church  is  very  singular  in 
its  formation.  All  round  the  church  and  extending  up  and 
down  the  valley  for  a  considerable  distance  is  a  peat  bed, 
which  is  seen  exposed  in  some  of  the  deep  ditches.  Under- 
neath it  is  sand,  so  impregnated  with  water  as  to  be  called  a 
quicksand.  It  appears  that  this  was  not  long  ago  a  marsh, 
for  Dr.  Bucknill,  of  Hillmorton  Hall,  informed  me  that  a 
sum  of  money  was  left  to  the  parish  to  keep  a  causeway  open 
over  the  marsh,  and  this  was  a  floating  road.  The  church 
is  built  on  a  slightly  rising  and  firm  spot  in  the  flat  valley. 
Sand  overlies  the  peat  at  the  bridge  over  the  canal  near  the 
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church,  and  appears  to  have  been  washed  over  it  by  rain 
out  of  the  side  valley  in  which  the  village  lies,  which  con- 
tains the  sand  pits  previously  described.  When  the  London 
and  North- Western  Railway  was  made  it  was  necessary  to 
make  an  embankment  across  this  quicksand,  and  immense 
quantities  of  ballast  and  faggots  were  thrown  into  it  to  make 
a  foundation ;  even  now  it  is  considered  by  some  to  he  a 
floating  road,  supported  on  the  faggots,  and  an  undulation 
of  the  road  is  said  to  be  observable. 

*When  the  Canal  was  made  extraordinary  difficulties 
were  met  with,  because  the  excavation  at  the  locks  drained 
the  sand  on  which  some  of  the  houses  rested,  and  their  fall 
was  imminent.  Some  of  the  houses  in  the  neighbourhood 
rest  on  concrete,  which  in  large  slabs  rests  on  the  sand.  This 
at  the  New  Inn  was  sufficiently  soft  and  wet  to  swallow  up 
at  once  anything  that  fell  on  it.  But  of  late  years,  I  am 
told  by  Mr.  Chamberlain  that  it  is  drier,  ever  since  a  deep 
drain,  near  the  sheep-washing  place,  was  made. 

*  I  caused  a  boring  to  be  made  near  the  New  Inn,  but  it 
was  impossible  to  proceed  further  than  29  feet.  The  boring 
was  3  feet  in  j)eat,  clay  1  foot,  wet  sand  25  feet.  The  sand 
was  mixed  with  fine  clay,  and  contained  a  good  deal  of  lime, 
so  that  when  dried  it  soon  became  perfectly  hard.  The 
microscope  shewed  grains  of  chalk  and  rolled  quartzose 
sand.  The  depth  reached  in  this  boring  must  have  been 
about  280  feet  above  the  sea. 

*  The  next  boring  made  was  in  a  meadow  belonging  to 
Dr.  Bucknill,  called  the  Moors.  It  gave  2  feet  peat,  13  feet 
wet  sand,  3  feet  gravel,  and  then  sand,  more  and  more  clayey 
and  stiif,  passing  from  yellowish  to  grey,  until  it  became  too 
stiff  for  boring  at  53  feet.  All  this  sand  contained  fine  clay 
and  chalk  particles,  eftiervesced  slowly  but  continuously  in 
acids,  and  was  entirely  unlike  lias  clay.  The  bottom  of  the 
boring  was  about  257  feet  above  the  level  of  the  sea. 

*  The  next  boring  was  on  the  left  hand  side  of  the  road 
from  Rugby  to  Clifton  on  the  right  bank,  close  to  the  stream. 
It  passed  through  6  feet  of  alluvial  soil  and  clay,  then  a  mass 
of  vegetable  matter,  being  the  decayed  vegetation  of  the  old 
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river  bed,  and  reached  sand  siinilar  to  that  higher  up  the 
stream  at  Hillmorton.  Several  stones  were  met  with  in 
this  boring,*  either  flints  or  grits ;  and  the  lower  part  of  the 
bore  yielded  a  considerable  proportion  of  chalk  in  the  clay. 
This  was  persevered  in  till  57  feet  was  reached,!  most  of  the 
tools  broken,  the  pulley  broken,  and  the  owner  of  the  field 
refused  permission  to  continue  the  boring.  The  last  thing 
reached  was  limestone  rock,  probably  a  layer  of  lias  Ume- 
Btone.  A  board  with  specimens  of  the  last  20  feet  of  the 
bore  is  in  the  Arnold  Library.  The  depth  of  the  bottom  of 
this  boring  was  227  feet  above  the  level  of  the  sea. 

^  The  last  boring  was  close  above  the  Planks,  on  the  left 
bank  of  the  river.  It  passed  through  fine  yellow  clay  for  7 
feet,  then  stone  and  sand  for  an  inch  or  two,  and  then  un- 
disturbed lias  clay.  The  boring  was  continued  for  20  feet 
through  this  and  then  stopped.  The  depth  here  of  the  lias 
day  was  274  feet  above  the  sea. 

'  In  the  Bathing-place  above  the  Planks  there  is  a  ledge 
of  limestone  rock,  dipping  on  the  whole  towards  the  S.  W. 

*  In  the  valley  passing  through  these  borings  the  alluvial 
meadows  are  very  narrow,  the  part  that  is  flooded  being  in 
some  places  less  than  a  stone's-throw  across.  Lower  down> 
near  Rugby,  they  widen  considerably.  The  river  winds 
among  the  meadows  with  a  very  meandering  course,  and  is 
constantly  slightly  altering  its  course.  Near  Brownsover 
Mill  a  few  years  ago  two  concavities  approached  one  another 
till  they  met,  and  the  stream  suddenly  altered  its  co^{*se, 
leaving  on  its  side  a  horse-shoe  shaped  lake,  like  those  in  the 
Mississippi  valley.  Traces  of  terraces,  3  or  4  feet  above  the 
level  of  the  water  meadows,  are  occasionally  to  be  seen  lower 
down  the  valley.    The  convexities  of  the  larger  river  bends 


*  2  flints,  1  much  rolled,  1  metamorphio  Bandstone,  8  rounded 
qnartzite,  1  fine  sandstone,  1  iron  stone,  2  laminated  fine  ^ts,  1  pure 
quartz  pebble. 

t  At  65  feet  some  limestone  nodules,  the  size  of  a  nut,  were  met 
'With  and  brought  up  by  the  borer.  This  boring  was  watched  in  my 
«btence  by  Mr.  C.  Phillips. 
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are  generally,  as  at  Newnham  and  Newbold,  bounded  bj 
steep  slopes  of  limestone. 

*  By  far  the  most  remarkable  spot  in  this  river  valley  is 
the  pit  from  which  Dr.  Buckland  extracted  so  many  valuable 
mammalian  remains.  This  is  now  a  pit  containing  water, 
nearly  filled  however  with  sand  washed  into  it  by  a  little 
stream,  in  the  field  on  the  right  bank  of  the  river  just  above 
the  Little  Lawford  Mill,  very  near  the  road  to  Kugby 
and  Newbold.  Buckland's  ^^  Keliquiae  Diluvianas "  contains 
an  account  of  this  discovery. 

'  The  other  valley  of  Bainsbrook  and  the  Leam  is  of  the 
same  general  nature.  Alluvial  meadows  with  a  meandering 
stream  occupy  the  centre,  and  the  broad  base  of  the  valley 
is  studded  with  many  slight  elevations.  No  borings  have 
been  made  there,  and  there  is  no  knowledge  whatever  of  the 
subjacent  deposits.  At  Willoughby  some  majnmalian  re- 
mains were  discovered,  about  which  Mr.  Goldney,  of  Wil- 
loughby, was  good  enough  to  furnish  me  with  the  annexed 
extracts  from  Deacon's  "  History  of  Willoughby,"  (London, 
1828).  **  The  antediluvian  remains  which  have  been  dis- 
covered at  this  place  are  the  teeth  and  tusks  of  the  mam- 
moth or  Asiatic  elephant,"  p.  43.  "  The  teeth  first  discovered 
in  this  village  were  dug  out  of  gravel  about  12  feet  from 
the  surface  of  the  earth  in  a  field  near  the  Public  School 
about  40  years  ago  (sc.  1788).  There  was  discovered  at  the 
same  time  a  tusk  weighing  about  30  lbs.,  5  feet  long,  and 
curved  to  the  amount  of  three-quart-ers  of  a  circle....  Another 
discovery  of  a  tooth  and  tusk  was  made  in  this  village  about 
two  years  ago  (sc.  1826),  but  the  workmen  broke  the  tusk. 
The  remains  of  it,  with  some  of  the  teeth,  are  in  the  posses- 
sion of  Mr.  Wilkinson,  the  schoolmaster." 

*  Lower  down  these  valleys,  at  Leamington,  where  exca- 
vations were  being  made  in  the  Jephson  Gardens,  the  bones 
of  the  elephant  and  rhinoceros  were  found. 

*  It  remains  only  to  speak  of  the  alluvial  soil  in  these 
valleys,  and  its  contents.  It  does  not  appear  to  be  any- 
where very  thick,  perhaps  7  or  8  feet  is  the  outside,  and 
merely   therefore  fills  up  a  depression  in  the   previously 
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existing  valley.  The  present  streams  go  on  adding  to  the 
alluyial  soil  year  by  year,  and  must  be  considered  as  ade- 
quate to  have  produced  the  whole  of  it. 

'  The  discovery  of  bones  in  this  alluvium  a  few  years  ago 
caused  considerable  interest.  The  discovery  was  due  to  the 
industry  and  acuteness  of  Mr.  E.  Cleminshaw,  who  made 
the  discovery  entirely  his  own  by  finding  several  places 
where  such  bones  may  be  found.  The  most  interesting  of 
these  are  in  the  bed  and  banks  of  the  stream  that  runs  by 
Newton,  about  a  quarter  of  a  mile  above  the  village ;  in 
the  Avon,  a  little  above  Newbold,  at  the  bend  close  under 
the  high  ground  at  the  back  of  the  Butts ;  and  in  the  Avon 
by  the  little  bridge  about  200  yards  below  the  Mill  at  Little 
Lawford.  Mr.  Cleminshaw  also  foimd  flints  in  these  locali- 
ties, which,  in  his  opinion,  and  in  that  of  some  other  com- 
petent persons,  were  flint  weapons.  I  remain  sceptical ;  on 
several  grounds,  and  partly  because  in  one  of  the  localities, 
at  Newton,  there  were  found  pieces  of  not  ancient  pottery, 
Bome  broken  bottle  glass,  and  the  bowl  of  a  tobacco  pipe. 

*  I  trust  the  facts  in  the  foregoing  pages  are  authentic, 
and  that  they  will  be  useful  to  any  one  who  attempts  to 
work  out  the  latest  chapter  in  the  history  of  the  surface  of 
our  midland  counties.' 


MEETING  HELD  MARCH  20  at  the  President's 
house,  chiefly  for  the  exhibition  of  microscopic  objects. 

Mr.  Eyton  (o.R.),  Corresponding  Member,  read  a  Paper 
on  ^  Mesmerism^  The  Rev.  J.  Robertson  lectured  on  a 
human  skeleton  belonging  to  the  President.  Foraminifera, 
botanical  objects,  spectra  of  various  metals,  &c.,  were  ex- 
hibited under  the  microscopes. 


MEETING  HELD  MAY  I  .-—Donations :  Monti- 
valtia  Victoriae  from  Middle  Lias,  Cherrington,  by  T.  W., 
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Sarshaw,  Esq.  Teeth  of  Elephas  antiquus  and  KhinoceroB 
leptorrhinua  from  gravel.  Tilbury  Fort,  Essex,  hj  J.  Meeson, 
Esq.  Exhibitions :  Jaw  of  Skate  with  crashing  teeth.  Cal- 
cined black  Poolyash  Limestone,  from  between  two  trap 
dykes  altered  by  heat,  &c.,  by  Mr.  J.  M.  Wilson.  Barbarea 
intermedia — ^new  to  the  Rugby  list — by  the  Bey.  A.  Bloxam. 

A  Paper  on  'Paper  MilUy  sent  by  E.  W.  Prevost,  late 
Associate  of  ihe  Society,  was  then  read. 

Afterwards  the  Bev.  T.  N.  Hutchinson  read  a  Paper  on 
'  Spectrum  Analysis  and  what  it  has  done! 

*  I  think  it  would  be  worth  while  to  lay  before  the  Society 
from  time  to  time  brief  notices  of  the  more  important  dis- 
coveries that  are  made  in  different  branches  of  science.  Of 
course  detailed  accounts  of  such  discoveries  are  always  to 
be  foimd  in  the  scientific  journals  and  periodicals  of  the  day, 
but  they  are  generally  described  in  more  or  less  technical 
language,  and  an  amount  of  previous  information  is  often  as- 
Biuned  that  is  beyond  what  we  have  a  right  to  expect  from  the 
majority  at  least  of  the  members  of  a  School  Society.  The 
interest  attaching  to  the  results  of  spectrum  analysis  in  the 
case  of  the  great  solar  eclipse  of  last  year  suggested  to  me 
one  subject  for  such  a  Paper  as  I  have  described.  Upon 
consideration,  however,  I  felt  that  the  spectroscope  has  lately 
been  applied  to  the  solution  of  so  many  ingenious  problems, 
apparently  of  such  very  different  characters,  that  it  would 
be  better  for  me  to  confine  myself  to  a  simple  explanation 
of  the  general  principles  and  phenomena  of  spectrum  analysis, 
with  a  brief  statement  of  the  more  remarkable  discoveries 
that  have  been  made  by  its  aid. 

*  Every  one  knows  that  when  we  look  at  a  bright  object 
through  a  prism  it  appears  fringed  with  coloured  bands,  the 
colours  occurring  in  the  order  violet,  indigo,  blue,  green, 
yellow,  orange,  red.  It  was  Sir  Isaac  Newton  who 
made  the  great  discovery  that  white  light  is  composed  of 
variously-coloured  rays,  and  that  by  means  of  a  prism  these 
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coloured  components  may  be  separated  from  each  otber  and 
spread  out  upon  a  screen.  Such  a  strip  or  band  of  colours 
we  call  a  prismatic  spectnmi.  In  the  diagram  (fig.  1)  a  beam 
of  solar  light  is  supposed  to  fall  upon  the  prism^  P,  through  a 
small  slit,  s.  If  the  prism  were  away,  the  image  of  the  slit 
would  be  formed  on  the  screen  at,  H.  By  means  of  the  prism, 
however,  the  whole  ray  is  refracted  or  bent,  and  instead  of 
the  simple  white  image  of  the  slit  we  have  an  elongated  strip 
of  rainbow-coloured  light,  vr,  the  upper  portion  violet  and 
the  lower  red,  with  the  other  tints  between.  It  appears, 
therefore,  that  each  colour  has  its  own  special  refrangibility, 
the  violet  light  being  the  most  bent  or  refracted,  and  the 
red  the  least. 

'  Now  if  we  view  the  spectrum  through  a  telescope  it  is 
seen  with  far  greater  clearness  and  distinctness,  and  a  spec- 
troscope is  nothing  more  than  an  arrangement  in  which  the 
light  to  be  examined  falls  upon  a  prism  through  a  narrow 
sht  at  one  end  of  a  tube,  the  spectrum  formed  being  viewed 
through  a  small  telescope  placed  at  an  angle  with  the  tube 
containing  the  slit.  One  form  of  spectro*scope  is  shewn  in 
fig.2.  ^ 

*  By  placing  such  an  instrument  in  front  of  luminous 
bodies  of  different  kinds,  the  spectrum  formed  in  each  case 
can  be  accurately  examined,  and  it  is  found  that  such  spectra 
differ  from  each  other  in  many  important  particulars.  The 
method  of  interpreting  spectra  and  deducing  the  nature  of 
the  bodies  from  which  the  light  has  emanated  is  called 
Spectrum  Analysis. 

'  The  spectra  of  all  bodies  that  have  been  rendered  lumi- 
nous by  heat  may  be  referred  to  three  classes. 

*  In  the  first,  the  coloured  band  into  which  the  light  is 
dispersed  by  the  prism  is  perfectly  continuous  or  unbroken: 
that  is,  the  colours  simply  fade  away  into  each  other  without 
the  presence  of  any  dark  lines  or  bands.  Such  a  spectrum 
is  given  by  white  hot  carbon,  by  the  incandescent  lime  in  the 
oxyhydrogen  light,  by  white  hot  iron,  or  magnesia,  or  in  fact 
by  any  solid  or  liquid  body  in  a  state  of  incandescence  :  and 
the  inference  we  draw  whenever  such  a  continuous  spectrum 
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is  obseryed,  is,  that  the  light  has  emanated  from  an  opaque 
body  in  a  solid  or  liquid  state.  It  is  perhaps  only  fair  to 
say  that  some  later  researches  have  rendered  it  more  than 
probable  that  under  certain  conditions  gases  may  give  a 
continuous  spectrum ;  but  at  all  events,  as  a  general  rule^  it 
is  correct  to  interpret  a  continuous  spectrum  as  indicating  a 
solid  or  liquid  source  of  light. 

'  In  spectra  of  the  second  class  we  have  no  fading  away 
of  the  various  colours  into  each  other,  but  a  series  of  bright 
coloured  bands  with  dark  spaces  between.  Such  a  spectrum 
is  produced  when  the  source  of  light  is  a  luminous  gas. 
Glowing  hydrogen,  for  instance,  gives  three  coloured  lines  for 
its  spectrum,  red,  greenish  blue,  and  violet.  The  substance 
need  not  however  be  originally  in  the  gaseous  state :  many 
solid  bodies  are  converted  into  gas  or  vapour  at  comparatively 
low  temperatures,  and  when  such  a  body  is  heated  till  its 
vapour  becomes  luminous,  a  spectrum  is  obtained,  each  gas 
or  vapour  being  distinguished  by  a  characteristic  set  of  lines. 
Hence  when  the  spectrum  of  a  luminous  body  is  observed  to 
consist  only  of  bright  lines  of  colour  with  dark  spaces  between, 
the  inference  we  draw  is  that  the  luminous  matter  from  which 
the  light  has  come  is  in  the  state  of  vapour  or  gas. 

'  The  third  kind  of  spectra  are  more  complicated.  They 
consist  of  a  strip  of  coloured  light  through  the  extent  of 
which  numerous  dark  lines  are  scattered.  These  dark  lines, 
which  indicate  that  light  of  certain  definite  refrangibiUties 
is  wanting,  are  not  produced  by  the  source  of  light  itself. 
They  are  owing  to  absorption  by  vapours  through  which  the 
light  has  passed  before  reaching  the  spectroscope,  and  which 
have  robbed  the  light  of  some  of  the  coloured  rays  of  which 
it  was  originally  composed. 

'  For  example,  if  we  view  the  spectrum  of  incandescent 
carbon  or  lime,  we  have,  as  you  have  heard,  a  continuous 
band  of  colours.  But  if  we  interpose  between  the  source 
of  light  and  the  prism  certain  vapours,  such  as  vapour  of 
iodine,  peroxide  of  nitrogen,  &c.,  we  immediately  perceive 
the  strip  of  colours  to  be  furrowed  by  dark  lines  or  bands, 
each  band  indicating  the  absorption  of  the  particular  kind  of 
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light  that  would  occupy  that  position  in  the  continuous 
spectrum.  But  the  most  remarkable  fact  connected  with 
these  absorption  bands,  as  they  are  called,  is  that  the  group 
of  dark  lines  produced  by  each  vapour  is  precisely  similar 
with  respect  to  the  number,  size,  and  position  of  the  lines, 
to  the  group  of  bright  lines  of  which  the  spectnmi  of  the 
same  vapour  consists  when  rendered  luminous. 

^  For  instance,  if  we  bum  metallic  sodium,  the  sodium  is 
vaporized  by  the  heat,  and  the  spectrum  of  the  luminous 
sodium  vapour  is  a  bright  yellow  line  in  a  certain  definite 
position.     Now  if  we  interpose  sodium  vapour  at  a  lower 
temperature  between  a  source  of  light  giving  a  continuous 
spectrum,  (such  as  the  electric  light,  or  the  lime  light,)  and 
the  prism^  we   immediately  recognise  a  black  line  in  the 
otherwise  continuous  spectnun,  this  line  being  in  precisely 
the  same  position  as  the  previous  bright  yellow  line.     Thus 
clearly  shewing  that  the  sodium  vapour  has  absorbed  Ught 
of  precisely  the  same  kind  or  refrangibility  as  that  given  out 
by  the  burning  sodium  itself.     Now  when  the  solar  spectrum 
is  closely  examined,  it  is  found  to  be  striped  throughout  its 
entire  length  by  an  almost  infinite  number  of  dark  lines. 
The  more  important  of  these  lines  were  first  thoroughly  ex- 
amined by  the  German  optician  Fraunhofer,  and  after  him 
have  been  called  Fraunhofer's  lines.   By  a  careful  comparison 
of  these  lines  in  the  solar  spectrum  with  the  bright  lines  in  the 
spectra  of  various  terrestrial  elements,  sodiiun,  magnesium, 
barimn,  iron,  &c.,  &c.,  the  two  are  found  in  many  instances 
to  coincide  with  the  utmost  accuracy. 

'  The  inference  drawn  by  Kirchoff  and  Bunsen  from  such 
a  coincidence  was  that  the  corresponding  vapours  of  these 
metals  were  present  in  the  atmosphere  of  the  sun. 

'  The  first  results  of  spectnun  analysis  were  the  addition 
of  several  new  substances  to  our  list  of  elementary  bodies. 
As  soon  as  the  exact  position  of  the  bright  lines  in  the 
Bpectra  of  all  the  known  elements  had  been  definitely  de- 
termined, it  was  obvious  that  the  appearance  of  a  new  band 
or  set  of  bands  would  indicate  the  existence  of  a  new  body. 
In  this  way  Csesium,  Rubidium,  Thallium,  and  Indium  were 
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successively  added  to  the  list.  Within  the  last  few  weeks 
another  element^  for  which  the  somewhat  questionable  name 
of  Jargonium  is  proposed^  has  been  detected  in  certain 
specimens  of  a  precious  stone  called  a  Jargoon  (a  variety 
of  Zircon) :  Messrs.  Sorby  and  Church  are  still  engaged  in 
endeavouring  to  ascertain  the  nature  of  the  suspected 
stranger.*  It  is^  however,  in  the  domain  of  Astronomy  that 
spectrum  analysis  has  led  to  the  most  striking  results.  Some 
time  ago  Mr.  Huggins,  in  conjunction  with  Dr.  Miller,  under- 
took the  examination  of  the  spectra  of  the  heavenly  bodies 
— ^the  moon,  planets,  fixed  stars,  nebulas  and  comets. 

*  Not  much  additional  information  was  derived  from  the 
spectra  of  the  moon  and  planets,  since,  as  you  know,  they 
shine  only  by  the  reflected  light  of  the  sun.  The  spectrum 
of  the  moon  was  identical  with  that  of  the  sun :  no  additional 
absorption  lines  were  observed,  such  as  would  arise  from  the 
presence  of  a  lunar  atmosphere.  The  spectra  of  Mars  and 
Jupiter,  on  the  other  hand,  were  found  to  exhibit  additional 
dark  lines,  indicating  the  existence  of  absorbing  atmospheres. 

'The  fixed  stars  exhibited  spectra  similar  in  general 
character  to  that  of  the  sun,  but  entirely  differing  in  the 
number  and  arrangement  of  the  dark  lines.  In  the  greater 
number  of  the  stars  examined  the  presence  of  hydrogen, 
sodium,  magnesium,  barium  and  iron  was  considered  to  be 
satisfactorily  proved.  One  remarkable  fact  was  discovered, 
viz.  that  a  small  number  of  stars  appear  to  be  entirely 
destitute  of  hydrogen.  Mr.  Huggins  also  examined  very 
carefully  the  spectra  of  many  coloured  stars,  and  he  arrived 
at  the  conclusion  that  the  actual  light  emitted  by  all  the 
stars  is  white,  and  that  the  colours  are  due  to  the  absorption 
of  light  of  certain  refrangibilities  in  its  passage  through  the 
atmosphere  of  the  star. 

*  The  application  of  the  spectroscope  to  the  nebulsB  led 
to  results  of  great  value.     Since  the  erection  of  Lord  Ross's 


*  Mr.  Sorb  J  has  since  discovered  (Feb.  1870)  that  the  spectrnm  in 
question  was  not  due  to  a  new  element,  but  was  simply  caused  by  the 
presence  of  a  most  minute  portion  of  oxide  of  Uranium  with  Ziroonia. 
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telescope,  and  the  resolution  by  its  aid  into  clusters  of  stars 
of  nebulte  that  had  previously  been  regarded  as  irresolvable, 
it  had  been  assumed  that  with  increased  optical  power  all 
the  nebulae  might  be  similarly  resolved  and  be  proved  to 
consist  of  aggregations  of  myriads  of  stars. 

*In  August,  1864,  Mr.  Huggins  turned  his  spectroscope 
to  a  bright  nebula  in  the  constellation  Draco,  and  he  saw  at 
once  that  its  spectrum  consisted  of  three  bright  lines  alone. 
These  lines  shewed  that  the  light  from  this  nebula  was  not 
emitted  by  incandescent  solid  or  liquid  matter,  but  by 
glowing  or  luminous  gas.  The  great  nebula  in  Orion  gave 
three  similar  lines.  About  one-third  of  the  nebulas  ex- 
amined were  found  in  this  way  to  consist  of  luminous  gas, 
probably  hydrogen  and  nitrogen.  The  remaining  nebulaa 
examined  gave  apparently  continuous  spectra,  most  of  these 
having  been  more  or  less  resolved  into  star  clusters  by  Lord 
Ross. 

'  Last  year  (1868)  Mr.  Huggins  examined  the  spectra 
of  the  two  comets  which  were  visible  in  May  and  June,  and 
he  satisfied  himself  that  their  spectra,  which  consisted  of 
three  bands  of  light,  were  absolutely  coincident  ^ith  the 
spectrum  of  carbon.  Whatever  difficulty  may  exist  in  the 
way  of  accounting  for  the  intensely  high  temperature  at 
which  alone  it  would  be  possible  to  vaporize  carbon,  the 
conclusion  that  the  nucleus  of  the  comets  examined  were 
composed  chiefly  of  carbon  in  the  state  of  glowing  gas 
appears  to  be  irresistible. 

'The  next  result  of  spectnun  analysis  that  Mhave  to 
mention  is  one  of  extreme  interest.  Many  of  you  are  aware 
that  whenever  a  total  eclipse  of  the  sun  occurs,  curious 
coloured  flames  or  protuberances  are  invariably  seen  pro- 
jecting from  the  edge  of  the  obscured  disc.  Endless 
enquiries  were  suggested  by  these  strange  appearances. 
Had  they  any  actual  existence  at  all,  or  were  they  only 
optical  illusions?  Did  they  belong  to  the  sun  or  to  the 
moon  ?  Some  suggested  that  they  were  solar  or  lunar  vol- 
canos  in  vigorous  action,  others  that  they  were  solar  aurora;, 
or  possibly  incandescent  clouds  floating  in  the  solar  atmo- 
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sphere.     The  remarkable  solar  eclipse  of  last  August  (1868) 
enabled  this  question  to  be  solved  by  the  spectroscope.    The 
spectra  of  the  prominences,  taken  by  many  independent 
observers,  while  differing  more  or  less  in  detail,  were  seen 
to  consist  only  of  bright  lines.      This  shewed  at  once  that 
the  prominences  were  composed  of  incandescent  gas^  and 
from  the  position  of  the  bright  lines  this  gas  was  probably 
hydrogen.     Moreover,  further  examination  has  led  to  the 
conclusion  that  the  protuberances  themselves  are  simply 
local  accumulations  of  a  vast  gaseous  envelope  completely 
surrounding  the  sun.      The  thickness  of  this  envelope  has 
been  estimated  by  Mr.  Norman  Lockyer  at  about  5000  miles 
on  an  average,  but  the  prominences  sometimes  rise  above  it 
to  a  height  of  upwards  of  100,000  miles.     These  stupendous 
masses   of   incandescent  gas   are   in   a  state  of  constant 
agitation,  frequently  breaking  up  and  changing  into  totally 
different  forms  in  the  course  of  a  few  minutes.     The  en- 
velope itself  has  been  called  the  chromosphere,  to  distinguish 
it  from  the  bright  photosphere  which  forms  the  visible  disc 
of  the  sun:   the  chromosphere   and  photosphere  together 
forming  the  true  solar  atmosphere.     Since  the  eclipse  took 
place  methods  have  been  devised  by  Mr.  Norman  Lockyer 
and  Mr.  Huggins,  by  which  it  is  possible  not  only  to  see  the 
spectrum  of  a  protuberance  without  an  eclipse,  but  also  to 
detect  the  actual  forms  of  the  protuberances  themselves  and 
observe  the  changes  they  undergo  from  time  to  time. 

*  Mr.  Lockyer  has  also  found  the  phenomena  of  sun  spots 
to  be  closely  connected  with  the  formation  and  disappearance 
of  the  protuberances,  and  it  is  probable  that  much  light  will 
be  thrown  upon  this  subject  by  his  further  researches. 

*  The  last  discovery  made  by  the  spectroscope  is,  perhaps, 
the  most  remarkable  of  all.  I  can  do  no  more  than  allude 
to  it,  as  an  explanation  would  involve  points  of  considerable 
difficulty,  and  would  at  least  require  as  much  time  as  I  have 
taken  for  the  whole  Paper. 

*  In  examining  the  bright  lines  of  hydrogen  in  the  spec- 
trum of  the  splendid  star  Sirius,  Mr.  Huggins  found  that 
by  increasing  the  power  of  his  instriunent  he  was  able  to 
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detect  a  minute  difference  between  the  position  of  one  of  the 
hydrogen  lines  in  Sinus  and  the  corresponding  line  in  the 
spectrum  of  terrestrial  hydrogen. 

'  By  a  process  of  reasoning  of  singular  refinement  and 
ingenuity,  he  has  shewn  that  it  is  at  all  events  highly  pro- 
bable  that  this  difference  is  accounted  for  by  a  motion  of 
Sirius  from  the  earth  of  about  29  miles  per  second.' 

N.  Masterman  read  some  Remarks  on  the  *  Green  Snake'' 
(see  page  14),  producing  a  pet  snake  of  that  genus  from  his 
pocket. 

At  a  meeting  of  the  Members  afterwards,  J.  R.  Dakyns, 
Esq.,  of  the  Geological  Survey,  and  F.  W.  Fison,  Esq.,  were 
elected  Corresponding  Members. 


MEETING  HELD  MAY  \6  .-—Exhibitions :  Car- 
damine  Amara,  with  double  row  of  petals  and  no  stamens, 
by  G.  H.  Harris.  Photographs  of  a  Gorilla,  by  G.  Darbi- 
Bhire.  Kingfisher  and  Whinchat's  nest  and  eggs,  by  N. 
Masterman,  &c. 

Rev.  C.  J.  E.  Smith  read  a  Paper  on  *  The  Viviparous 
Production  of  Plants,  illustrated  by  viviparous  specimens 
of  Cardamine  pratensis  from  a  ditch  on  the  Hillmorton 
Road. 

F.  R.  Smith  read  a  Paper  on  *  Bats.^ 


MEETING  HELD  MAY 29 :— Exhibitions :  Asple- 
nium  Viviparum  and  Bignonia,  by  Rev.  C.  J.  Smith.  Cy- 
noglossum  officinale,  by  the  President.  Fir  Wood  bored 
by  Teredo,  by  Mr.  J.  M.  Wilson,  &c. 
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Mr.  Wileon  continued  his  Paper  on '  The  Gravel  System 
of  Rughyy  which  has  been  printed  at  page  16. 

Dr.  Farquharson  read  a  Paper  on  '  Recent  Discovery  in 
Snake  Poisons. 


MEETING  HELD  JUNE  12:— Exhibition:  Sweet 
William  with  four  connate  leaves  forming  a  sheath^  by  the 
President.    Donation :  Fish  with  two  heads,  by  C.  R.  Byrne. 

F.  Lefroy  read  a  Paper  on  *  Beetles,^  illustrated  by 
numerous  paintings  and  specimens. 

Rev.  T.  N.  Hutchinson  gave  an  Account  of*  The  Boring 
Molluscs/ of  which  he  exhibited  a  large  quantity  from  Tenby. 


MEETING  HELD  JUNE  26 :— Exhibitions :  Pro- 
liferous  Roses,  by  Mr.  Sidgwick.  Asparagus  Beetles,  by 
F.  Lefroy,  &c. 

The  President  spoke  on  a  variety  of  the  White  Lychnis 
growing  behind  the  Roman  Catholic  Chapel. 

N.  Masterman  spoke  on  '  Lizards,'  exhibiting  k  pair  of 
Green  Lizards  and  their  eggs. 


MEETING  HELD  JULY  10 :— Exhibitions :  Con- 
choidal  fracture  in  a  Flint  from  the  Close,  by  Mr.  Wilson. 
Rattle  of  Rattle  Snake  (Crotalus  horridus),  by  Rev.  T.  N. 
Hutchinson.  Cipos  from  above  Para,  on  the  Amazons,  by 
F.  R.  Smith. 
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N.  Masterman  spoke  on  the  several  kinds  of  Tortoises, 
and  exhibited  living  specimens  of  several  kinds. 
This  was  the  last  Meeting  of  the  Summer  Term. 


MEETING  HELD  OCTOBER  2  :— Donations : 
Snakes  and  Centipedes  from  India,  by  F.  Gardner.  Reports 
of  Marlborough  CoUege  Society,  Wellington  College  Society, 
and  the  Warwickshire  Field  Club,  by  the  Societies.  Exhi- 
hitions :  Tusks  of  Walrus,  by  H.  R.  Ricardo  and  F.  Lefroy. 
Glass-rope  Coral  (Hyalomena  Sieboldii)  from  Japan,  and 
Garnets  in  Mica-schist  from  Zermatt,  by  Rev.  T.  N. 
Hutchinson.  Pholas  Borings  from  Heidelberg,  &c.,  by  Mr. 
Wilson.  Specimens  of  Cucullia  umbratica  with  Pollinia  of 
Habenaria  Chloranthus  sticking  to  their  eyes,  by  W.  C. 
MarshaU,  &c. 

The  President  read  a  Paper  on  *  The  Working  of  the 
Meteorological  Office^  illustrating  it  by  maps  presented  by 
Mr.  R.  Scott,  (o.R.) 


MEETING  HELD  OCTOBER  16 .—Exhibitions : 
Sponges  from  North  Sidney,  Australia,  by  F.  C.  Bayard. 
Euplectella  Spedosa,  by  the  President.  Two  Leaves  (modi- 
fied petals)  growing  out  of  a  Fuchsia's  Calyx,  by  C.  T. 
CloQgh.  Spicules  of  Geantia  Compressa  and  of  Alcyonium, 
by  Rev.  T.  N.  Hutchinson. 

F.  C.  Bayard  read  a  Paper  on  ^  Sponges  J 


MEETING  HELD  OCTOBER  30 .—Exhibitions : 
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Mantis  Religiosa,  *  The  Praying  Mantis,'  by  F.  R.  Hodgson, 
Wing  and  Tail-feathers  of  Imperial  Eagle,  by  N.  Master- 
man.     Fossil  Pipe  Coral  and  Carboniferous  Limestone,  by 
W.  B.  Lowe,  &c. 

Mr.  Sidgwick  read  the  following  Paper  on  ^Norwai/y 
which  he  illustrated  by  many  photographs  and  Norwegian 
products : 

'In  making  a  few  notes  upon  the  natural  features  of 
Norway,  I  shall  venture  to  take  the  only  course  in  which  I 
could  hope  to  set  down  anything  that  could  interest  anybody; 
and  that  is,  not  to  extract  any  information  from  books  of 
reference,  nor  to  quote  any  statistics,  but  simply  to  try  and 
describe  just  the  things  that  interested  me  in  a  five  weeks' 
tour,  exactly  as  I  saw  them.  And  if  I  use  the  phrase 
natural  features  in  an  extended  sense,  so  as  to  include  some 
points  of  interest  not  entirely  natural,  I  hope  I  may  be 
forgiven. 

*  In  its  geography,  Norway  is  the  easiest  of  all  countries 
in  the  world.  It  is  shaped  exactly  like  a  pear  with  a  long 
stalk.  From  the  end  of  the  stalk  to  the  head,  runs  one 
chain  of  mountains,  absolutely  continuous.  In  the  body  of 
the  country,  the  juicy  part  of  the  pear,  there  are  valleys 
running  from  each  side  of  the  hills  to  east  and  west ;  but 
the  hills  never  completely  vanish,  and  there  is  no  plain  in 
Norway,  properly  so  called.  The  stalk,  which  is  about  800 
miles  long,  exclusive  of  endless  indentations  of  shore,  is 
simply  a  chain  of  hills  and  a  coast  line.  At  the  head  is 
Christiansand,  at  the  junction  of  stalk  and  fruit  is  Thrond- 
jem,  between  Throndjem  and  Christiansand,  halfway  down 
the  west  coast  is  Bergen,  and  opposite  it  on  the  right  or  east 
coast  is  Christiania,  the  capital.  At  the  end  of  the  stalk  is 
Hammerfest,  the  most  northerly  town  in  Europe. 

*The  first  view  we  got  of  Norway  was  in  a  cloudy 
morning  on  the  first  of  August.  The  dim  heavy  atmosphere 
shewed  us  at  once  that  we  were  in  a  region  where  the  Gulf- 
stream  produced  wet  as  well  as  warmth.     The  whole  of  the 
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west  coast,  like  all  Atlantic  west  coasts,  is  liable  to  much 
rain;  except  where  beyond  the  Arctic  Circle  the  eternal 
summer  sun  makes  the  weather  clear.  Bergen  is  the  wettest 
l>lace  in  Europe,  by  all  accounts.  "  Does  it  rain  much  at 
Bergen?"  I  asked  a  mate  on  board  one  of  the  Norse  boats, 
who  was  a  bit  of  a  wag.  "  No,  not  much,"  he  replied,  "only 
about  seven  days  in  the  week." 

*  In  a  few  hours  we  were  steaming  in  perfectly  smooth 
water  up  the  Qord  which  leads  to  Christiansand. 

*  This  is  the  best  opportunity  for  a  word  upon  i^ords. 

*  All  the  ideas  I  had  about  Qords  before  going  to  Norway 
were  derived  from  Miss  Martineau's  beautiful  little  tale. 
Feats  on  the  Fjord.  That  prepared  me  for  a  great  deal  of 
beauty  in  the  Qords,  but  not  all  for  the  wonderful  variety, 
of  which  I  must  try  to  give  some  idea. 

*  The  whole  coast  of  Norway  is  indented  in  the  most 
marvellous  manner.  From  Christiansand  to  Hammerfest, 
more  than  1000  miles  as  the  crow  flies,  there  is  not  a  straight 
piece  of  shore  to  be  found  a  mile  or  two  in  length.  The  sea 
has  eaten  out  the  shore,  till  it  is  as  ragged  as  a  piece  of  linen 
which  has  been  worried  by  a  dog.  The  arms  of  the  sea, 
which  are  called  i^ords,  run  up  inland  in  some  cases  80  miles, 
often  as  much  as  20,  or  30  or  40.  Christiania  is  a  port, 
though  it  is  60  miles  from  the  open  sea.  Throndjem  is  a 
port,  though  after  weighing  anchor  the  main  sea  is  not 
reached  for  four  hours. 

*  What,  then,  is  a  flord  like?  It  has  many  various  ap- 
pearances. The  Christiania  Qord  is  very  long  and  narrow, 
and  surrounded  with  low  wooded  hills,  like  Windermere.  The 
fjords  on  the  west  coast  are  perfectly  different,  and  grand 
beyond  description.  You  sail  up  a  calm  deep  blue  strip  of 
water  between  hills  and  cliffs  2000  and  3000  feet  high  on 
each  side  of  you,  rounding  point  after  point,  and  each  time 
discovering  a  new  reach  of  unexpected  beauty,  till  you  are 
quite  bcT^nldered.  The  waterfalls  come  straight  over  the 
cliffs  into  the  sea,  and  so  quiet  and  secluded  and  mysterious 
in  the  place  that  it  is  almost  impossible  to  fancy  yourself  not 
upon  an  inland  lake  high  up  among  the  mountains.     "  How 
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high  is  that  rock?"  I  asked  an  Englishman  while  sailing  in  a 
place  like  this  I  have  been  describing.  "  Oh,  about  2000 
feet,"  he  said,  '^  and  then  we  must  be  some  1000  feet  up  here 
already J*^  And  that  too  while  we  were  actually  on  the  sea 
water  at  the  time. 

'  Sometimes  again  the  fjord  will  open  out  into  a  smiling 
lake,  dotted  with  islands  and  indented  with  bays,  mountains 
of  all  shapes  rising  up  on  every  side,  like  nothing  that  I  have 
seen  elsewhere. 

'  A  fourth  and  quite  distinct  kind  of  Qord  is  that  in  the 
Arctic  regions,  in  its  own  way  perfectly  unsurpassed  for 
splendour.  Imagine  a  wide  reach  of  sea,  right  in  the  middle 
of  ^nowpeaks :  range  behind  range  in  every  variety  of  shape 
and  distance,  sometimes  pierced  by  a  narrow  subfjord,  like 
an  adventurous  o&hoot  desiring  to  explore,  sometimes 
dropping  a  viscous  glacier  to  within  apparently  a  few  feet 
of  the  sea,  though  never  quite  reaching  it,  sometimes  stand- 
ing by  itself  in  a  clustering  island,  white  above,  xed  crags 
below,  blue  sea  all  round  it. 

'  So  much  for  the  fjords.  It  was  not  till  I  had  been  in 
Norway,  that  I  realized  we  had  i^ords  in  the  British  Isles. 
The  long  arms  of  the  sea  in  Scotland,  which  they  call  lochs, 
are  really  fjords.  Loch  Fyne  is  a  noble  Qord,  and  the  view 
of  the  Isle  of  Arran  is  very  like  some  of  the  Norse  scenes. 
In  Ireland  I  believe  it  is  much  the  same. 

*  But  oh  the  rivers  I  The  first  day  we  set  foot  in  Norway 
shewed  us  what  we  were  to  expect  in  the  way  of  rivers. 
The  Tojpsdal  Elv  at  Christiansand  is  a  river  which  makes 
your  mental  mouth  water  even  to  remember.  Flowing  first 
through  a  lovely  defile,  then  through  moors  and  fields  to  the 
sea,  it  is  500  yards  broad  at  the  least,  blue,  deep,  and  swift, — 
a  luxury  of  loveliness  to  one  like  myself,  with  whom  bathing 
is  a  passion,  and  who  can  almost  sympathize  with  the  old 
Boman  worship  of  rivers.  I  had  two  bathes  in  it  that  after- 
noon, a  good  prelude  to  the  endless  waters  of  Norway.  And 
this  river  is  not  the  largest  or  the  finest  by  a  long  way.  It 
is  only  one  among  hundreds,  all  equally  glorious.  To  the 
immense  rainfall,  no  doubt,  is  due  the  maintenance  of  these 
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splendid  rivers.  It  is  an  ill  wind  that  blows  nobody  any 
good,  and  the  south-west  wind,  though  it  makes  Norway 
terribly  wet,  makes  it  also  the  most  astounding  reservoir  of 
fresh  water  in  Europe. 

*  From  Christiania  to  Throndhjem  we  crossed  in  carrioles, 
the  regular  vehicle  of  the  country ;  but  before  leaving  Chris- 
tjania  I  must  mention  the  pilot  boats  which  greeted  us  on  our 
entrance  into  the  ^ord.     The  only  rough  part  of  our  voyage 
was  just  in  the  Skagerrack  before  we  turned  round  into  the 
Christiania  i^^^rd.      It  is  always  rough  here.      The  Baltic 
current  sets  straight  out  into  the  North  Sea,  and  meets  the 
Gulfstream  running  in  nearly  an  opposite  direction.     They 
fight  it  out,  and  the  result  is  more  perceptible  than  pleasur- 
able.    We  were  just  in  the  middle  of  this  rolling  and  jolting, 
when  out  came  three  little  nutshells  of  pilot  boats,  to  see  if 
we  wanted  a  pilot.     They  were  tossing  as  if  the  next  moment 
the  sea  must  engulf  them ;  the  night  was  closing  in  rather 
wUd ;  and  as  they  heaved  past  the  steamer  the  inarticulate 
roar  above  the  sea's  noise  with  which  they  hailed  us,  and 
asked  if  we  wanted  a  pilot,  was  all  calculated  to  impress  a 
landlubber  as  something  out  of  the  reach  of  his  ordinary 
experiences, 

'  The  carriole  is  a  Uttle  carriage,  with  just  room  for  one. 
Your  luggage  is  strapped  behind,  and  a  boy  goes  with  the 
party  to  take  back  the  horses.  Each  stage  is  about  10  miles. 
The  little  yellow  ponies  are  capable  of  infinite  labour ;  and 
you  think  nothing  of  trotting  50  or  60  miles  a  day,  though  a 
good  deal  of  it  be  up-hill.  In  this  merry  way  we  reached 
Throndhjem.  This  town  lies  on  a  peninsula  made  by  a  river ; 
and  is  chiefly  distinguished  for  its  cathedral,  its  wooden 
bouses,  its  stinks,  and  the  splendid  view  of  the  fjord  and 
hills  from  the  town.  Of  the  cathedral  and  town,  with  the 
harbour  and  Qord  beyond,  I  have  a  photograph,  which  I 
shall  pass  round. 

*  From  Throndhjem  to  Hammerfest,  that  is,  all  up  the 
stalk  of  the  pear,  we  went  by  steamer.  The  voyage  takes 
a  week ;  the  whole  time  the  water  is  sheltered  behind  islands 
and  rocks,  so  that  there  is  not  more  than  6  or  7  hours  of 
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open  sea  in  the  whole  week's  work.  From  end  to  end  one 
passes  over  7  degrees  of  latitnde ;  for  Throndhjem  is  63  de- 
grees^ and  Hammerfest  is  70  degrees^  3  clear  degrees  north 
of  the  Arctic  circle.  The  scenery  the  first  day  is  rather 
dull.  The  rocks  are  all  moutonne  with  extinct  glaciers,  and 
the  number  and  extent  of  these  low  sheep-backed  islands 
quite  desolate  and  bare,  exceeds  belief.  If  all  the  moutonne 
rocks  in  Norway  were  laid  end  to  end,  I  venture  to  say  20,000 
miles  would  be  an  estimate  below  the  mark. 

*  After  the  first  day  it  becomes  grand,  and  gets  finer  and 
finer  till  (a  day's  voyage  from  Hammerfest  towards  the  North 
Cape)  the  country  sinks  again  into  dulness.  But  anything  like 
the  infinite  and  grand  shapes  of  the  rocks  for  hundreds  of 
miles,  especially  in  the  Lofoten  Isles,  where  the  shapes  are 
best,  and  the  northern  fjords  where  the  snow  makes  the  view 
ineffable,  I  have  never  conceived.  For  days  you  wind  in  and 
out  of  green  and  red  and  black  crags  unending  and  never 
one  like  another.  Further  north,  it  is  as  though  you  were 
suddenly  transplanted  into  the  centre  of  Switzerland ;  with 
all  the  low  valleys  and  dull  plains  filled  up  by  sea ;  and  only 
the  noble  ice-peaks  projecting. 

'  Amongst  the  Lofoten  Isles  the  channels  are  so  narrow 
that  the  currents  are  fearful;  it  is  here  that  the  famous 
Maelstrom  is  to  be  found.  One  of  these  currents  I  specially 
watched.  The  waters  met  from  two  sides  at  once,  and 
apparently  the  fish  were  bewildered  for  the  gulls  were  crowd- 
ing till  the  whole  sea  was  speckled  with  them.  The  boats 
which  were  fishing  after  rowing  painfully  out  into  the  middle 
abandoned  themselves  to  the  current,  and  away  they  went 
like  a  fiash. 

*  The  long  Arctic  day  was  a  revelation  to  me.  Of  course 
I  was  too  late,  as  we  did  not  cross  the  line  till  13th  August, 
for  the  midnight  sun ;  but  the  midnight  twilight,  or  rather 
daylight,  is  really  quite  as  remarkable.  The  lights  were 
glorious.  One  day  the  sunset  was  fine,  and  we  watched  the 
splendid  red  glow  all  over  the  whole  sea,  which  was  as  calm 
as  death,  for  nearly  four  hours  without  ceasing.  To  see  the 
sun  actually  go  down  behind  a  calm  sea  is  a  sight ;  but  to 
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see  the  sunset  lights  from  half-past  eight  tUl  after  midnight 
is  wonderful. 

*  Further  north  it  was  lighter  still.  It  is  one  thing  to 
know  that  the  daylight  lasts  through  the  night  in  the  Arctic 
regions ;  it  is  another  thing  quite  to  sit  on  the  deck  of  a  mail 
steamer,  passing  up  between  lovely  hills,  on  a  still  warm  night, 
and  read  a  book,  as  I  did,  between  twelve  and  one  o'clock  by 
daylight. 

*  At  Hammerfest  there  are  huge  cod  liver  oil  manufac- 
tories which  occupy  nearly  the  whole  energies  of  the  town. 
All  the  houses  on  the  quay  are  of  this  description,  and  the 
smell  of  cod  liver  oil  is  permanent.  I  should  think  a  con- 
sumptive patient  would  be  cured  at  Hammerfest,  if  he  went 
and  lived  there  a  week,  merely  by  inhaling  the  odour.  "We 
got  into  a  boat  to  bathe,  according  to  custom,  at  once.  But 
the  whole  harbour  is  coated  with  a  fine  film  of  the  engaging 
fluid,  which  gives  one  quite  a  new  interpretation  of  the  phrase 
*oil  upon  the  waters ;'  and  we  were  forced  to  go  outside  the 
bay  for  a  dip. 

*  Hammerfest  is  the  great  port  for  whaling,  bearing,  and 
walrusing  expeditions  to  start  from,  when  bound  for  Spitz- 
bergen.  Nova  Zembla,  Jan  Mayen,  and  the  Polar  Sea  gene- 
rally. We  saw  an  immense  number  of  polar  bearskins  being 
cleaned  in  a  lake  there ;  and  the  trade  in  all  manner  of  furs 
is  very  brisk.  We  fell  in  with  a  boat  on  our  way  back 
which  had  been  fishing  all  the  summer  and  had  an  immense 
cargo  of  walruses,  and  wanted  to  be  towed  into  Throndhjem, 
but  the  price  our  captain  asked  was  too  much. 

*  For  the  following  fact  a  Norseman  I  met  is  authority. 
The  great  evidence  in  its  favour  is  the  circiunstance  that  he 
told  it  without  seeing  it  was  humorous. 

*  There  is  a  fish  near  Hammerfest  called  the  ground  shark ; 
it  is  so  voracious  that  when  one  is  hooked  by  a  fisher,  before 
he  can  draw  it  up,  another  fastens  on  to  the  first,  and  swallows 
it ;  another  then  fastens  on  to  the  second,  which  in  its  turn 
has  its  body  eaten  off*  by  a  fourth ;  so  that  the  wretched 
fisherman  draws  up  3  or  4  heads,  often  with  no  body  attached. 

*  On  our  way  back  from  Hammerfest  we  saw  a  whale  (or 
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what  at  any  rate  was  very  like  a  whale).  The  spoating  is  a 
fine  sights  though  of  the  beast  itself  you  see  only  a  black  line 
at  the  top  of  its  back.  The  birds  all  over  these  parts  were 
infinite.  Gulls^  cormorants^  tems^  and  eider  ducks  in  thou- 
sands^ were  to  be  seen  everywhere.  Sometimes  we  came 
upon  a  muttoned  rock  which  was  arbitrarily  selected  as  a 
perch^  and  which  was  alive  with  them  ;  sometimes  a  spot  in 
the  sea  pleased  them,  and  they  floated  merrily  in  the  sun  by 
hundreds ;  and  once  or  twice  the  steamer  would  drive  right 
through  such  an  assembly,  causing  it  to  be  suddenly  ad- 
journed sine  die  amid  much  confusion. 

*  The  most  prettily  situated  town  in  the  north  is  Tromso. 
We  went  up  a  hill  at  the  end  of  the  vaUey  across  the  sound, 
and  were  suddenly  in  a  sublime  circle  of  snow  hills.  The 
view  was  quite  of  its  own  kind  never  to  be  forgotten.  On 
our  way  down,  we  caught  sight  of  a  lot  of  little  crawling 
things  in  the  valley,  like  ants,  at  that  great  distance.  Lower 
down  they  grew  bigger,  and  suddenly  it  flashed  on  us  that 
tliey  were  a  herd  of  reindeer.  Sure  enough  they  were,  about 
1500  of  them,  being  slowly  driven  down  the  valley  by  two 
Lapps.  We  passed  through  the  herd,  which  make  a  curious 
creaking  noise  with  their  cloven  feet,  and  lower  down  the 
valley  we  came  upon  a  real  Lapp  hut.  Outside,  a  round  low 
cabin  built  of  sticks  and  turf,  with  a  hole  at  the  top  for  smoke ; 
inside,  all  brown— two  brown  women,  three  brown  children  ; 
and  various  specimens  of  art,  as  reindeer  boots,  spoons,  &c., 
which  we  bought  for  a  few  shillings.  The.  men  were  all 
dressed  in  reindeer  skins ;  boots,  coats,  and  all  being  of  the 
same  material.  They  eat  reindeer,  dress  in  reindeer,  and 
make  most  of  their  simple  utensils  out  of  reindeer  horn. 

'  I  must  mention  another  tale,  which  was  told  of  the  Finns, 
and  which  several  people  independently  swore  was  true. 
The  Finn  drives  himself  in  a  small  close-fitting  sledge,  which 
covers  all  his  body  like  a  wooden  shell.  The  reindeer  is  a 
most  willing  beast  and  will  go  miles  before  he  is  tired.  But 
when  he  is  tired  he  is  distinctly  disagreeable.  Instead  of 
going  slower,  like  a  horse,  he  suddenly  without  any  warning 
stops  dead.     Then  indignation  at  being  overdriven  suddenly 
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rises  like  a  tempest  in  his  bosom  and  completely  carries  him 
away.  In  an  ungovernable  fury  he  steps  back  to  trample 
his  persecutor  to  death.  But  the  Finn  knows  him,  and  at 
once  when  he  stops  turns  quietly  over,  so  that  the  sledge 
covers  him  like  a  snail-shell.  On  this  the  reindeer  tramples 
harmlessly ;  his  passion  is  soon  exhausted ;  he  becomes  as 
quiet  as  a  lamb ;  the  Finn  turns  over  again,  and  lets  in  as 
hard  as  he  can  lash,  and  the  reindeer  goes  merrily  on  for 
another  spell. 

'I  must  run  briefly  over  a  few  remaining  points  of  interest. 
*  In  sailing  north,  one  most  striking  feature  is  the  extent 
of  raised  old  sea-beach.  As  far  as  the  eye  can  reach,  you 
see  a  line  running  along  parallel  to  the  sea-level,  some  50 
feet  as  it  appears  above  the  water.  Close  to  the  shore  it  is 
not  so  well  marked,  but  to  one  a  little  way  out  in  the  flord, 
the  line  seems  continuous.  It  continues  for  hundreds  of  miles, 
aiid  is  perfectly  unmistakeable. 

^  Between  Throndhjem  and  Bergen  we  passed  Christian- 
sund  (not  the  same  as  Christiansand),  the  strangest  town  in 
Norway.  You  sail  along  the  coast,  the  rocks  being  bare, 
Tfnoutonncy  and  monotonous ;  at  one  point  you  see  a  narrow 
channel  dividing  the  rocks  and  running  a  little  inland,  as  it 
does  every  few  hundred  yards ;  with  one  house  standing  at 
the  entrance.  This  looks  simply  like  a  solitary  fisherman's 
dwelling,  of  which  there  are  thousands ;  and  you  no  more 
suspect  a  town  there  than  an  elephant.  Yet  in  you  go  through 
the  narrow  channel,  and  there  you  are  at  once  in  a  circular 
basin  of  water  half  a  mile  across  with  the  smiling  town  of 
Christiansund  all  round  you.     It  is  like  a  fairy  sight. 

^At  Bergen,  wet  though  it  is  generally,  we  had  four 
cloudless  days,  every  night  a  beautiful  Aurora  Borealis. 
"Come,  and  see  the  Aurora,"  I  said  to  our  landlord  one 
mght.  «  That,"  said  he,  with  contempt,  "  that's  nothing — we 
have  it  here  on  every  clear  night ;  you  should  see  it  in  the 
^^^ter."  And  certainly  if  it  is  better  than  what  we  saw  I 
^sh  I  could. 

*  Some  of  the  settlements  on  the  westfjords  are  marvellous. 
The  rocks  come  down  almost  sheer  into  the  sea :  yet  wherever 
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a  few  square  yards  of  the  poorest  grass  will  grow,  there  is  a 
Norse  hut,  with  boathouse  below  and  a  break-nec^  path  up. 
They  five  in  places  whence  they  can  go  away  only  by  sea ;  for 
they  cannot  pass  to  each  other  along  the  precipitous  cliffs ;  and 
at  the  top  there  is  endless  desolate  snow.  When  they  go  out 
for  the  day,  they  tie  their  children  to  a  stake  that  they  may  not 
fall  over ;  and  they  themselves  often  mow  their  grass  with  a 
rope  round  their  middle  by  which  they  have  been  let  down  into 
their  vertical  hayfield,  and  by  which  they  are  drawn  up  with 
their  bundle.  One  is  surprised  to  learn  that  in  the  face  of 
these  almost  insuperable  difficulties  almost  every  child  in 
Norway  gets  a  good  schooling. 

'  I  will  conclude  with  a  tale  that  I  heard  from  the  captain 
of  a  steamer  on  the  StorQord. 

*  In  the  14th  century  the  Black  Death,  after  decimating 
a  certain  village  on  the  fjord,  was  proceeding  northward  in 
his  fatal  career.  To  do  so  he  had  to  cross  a  certain  hill,  and 
so  up  he  went.  Now  it  chanced  that  a  Troll  lived  in  this 
hill,  who  had  no  idea  of  having  trespassers  on  his  property, 
be  he  Black  Death  or  any  other  man.  So  he  rolled  down 
stones  on  the  head  of  the  invader,  and  killed  him. 

*  This  must  be  a  true  story  for  two  reasons : — ^first,  because 
the  Black  Death  went  no  further  north  than  this  village ; 
secondly,  because  the  stones  which  the  Troll  rolled  down 
are  there  to  this  very  day,  and  I  saw  them  with  my  own  eyes.' 

Mr.  Wilson  described  Mr.  Seabroke's  (o.B.)  Invention 
for  Polishing  Glass  Specula,  or  mirrors  for  large  reflecting 
telescopes.  The  following  account  has  been  sent  to  us  by 
Mr.  Seabroke. 

*  The  Specula  were  obtained  from  Birmingham,  and  were 
9ln.  in  diameter  and  l^in.  in  thickness,  nearly  flat  on  both 
sides :  both  of  them  were  ground  and  polished  in  the  same 
way  in  the  following  manner.  A  circular  block  of  iron  of 
nearly  the  same  diameter  as  the  Speculum,  and  2in.  thick, 
was  turned  to  a  convex  surface  on  one  side,  having  nearly 
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the  same  curve  which  the  Speculum  was  intended  to  have, 
viz.,  a  curve  of  12ft.  radius;  this  was  placed  face  upwards 
and  coarse  emery  and  water  put  on :  the  Speculum  was  then 
placed  on  the  iron  and  worked  by  the  same  machine  (to  be 
described  hereafter)  by  which  the  polishing  was  done ;  a  pin 
was  fastened  by  pitch  on  the  back  of  the  Speculum  in  the 
centre,  by  which  the  Speculum  was  worked ;  the  Speculum 
was  pressed  on  the  iron  by  a  bar  of  wood  about  4ft.  long 
with  its  centre  resting  on  the  pin  on  the  Speculum  and  one. 
end  held  down  by  a  string  to  the  floor,  the  other  end  having 
a  weight  of  about  20lbs.  hung  to  it  by  a  string ;  the  weight 
was  kept  from  swinging  about  by  other  strings  attached  to  it. 
By  this  means  any  amount  of  pressure  could  be  exerted  on 
the  Speculum  without  the  weight  interfering  with  the  motion 
of  the  Speculum.  Each  of  the  Specula  took  about  6  hours 
to  grind  all  over,  fresh  emery  being  sprinkled  on  with  water 
CTery  10  or  15  minutes.  When  the  Speculum  had  been 
ground  all  over,  the  pressure  was  taken  off  and  the  fine 
grinding  commenced  with  "  emery  flour  "  well  mixed  with 
water  and  the  coarsest  particles  separated  by  decantation. 
After  all  traces  of  the  scratches  and  holes  of  the  rough 
emery  had  disappeared,  finer  emery  was  used,  separated  also 
from  the  emery  flour  by  decantation,  and  then  finer  and  finer 
Btill  was  used  till  the  Speculum  when  dried  reflected  the 
image  of  a  candle  at  an  incidence  of  45  degrees ;  this  occu- 
pied about  6  hours. 

*  When  I  had  ground  the  Specula  all  traces  of  emery 
were  carefully  washed  away  from  the  apparatus,  and  the 
polishing  commenced.  The  polishing  apparatus  consists  of 
a  piece  of  board  about  5ft.  long,  having  near  each  end  a 
wooden  wheel  fixed  so  as  to  revolve  horizontally.  These 
wheels  are  connected  by  a  band  running  round  both.  The 
circumference  of  the  wheels  are  in  the  proportion  of  120  to 
121  to  each  other,  so  that  while  one  revolves  120  times  the 
other  revolves  121  times ;  a  pin  is  fixed  on  the  top  of  each 
wheel,  which  gives  motion  to  a  rod  of  wood ;  the  two  rods 
are  of  the  same  length  as  the  distance  of  the  centres  of  the 
wheels,  and  there  is  a  hole  at  the  end  of  each  rod  to  hold  the 
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pin  on  the  back  of  the  Speculum  to  in  grinding,  or  the  pin  of 
the  polisher  in  polishing.  When  the  wheels  are  turned  by 
the  engine,  this  pin  is  carried  by  the  rods  through  a  series 
of  curves,  changing  from  a  circle  through  ellipses  to  a  straight 
line,  and  vice  versa.  The  Speculum  was  laid  face  upwards 
on  3  or  4  thicknesses  of  soft  carpet  and  a  strap  passed  round 
it  to  keep  it  in  place.  The  polisher  consisted  of  a  circular 
piece  of  wood  lin.  thick  and  1 1  in.  diameter,  made  up  of  two 
pieces  glued  together  with  the  grain  crossed  to  prevent 
warping.  Pitch  was  spread  on  this  to  the  thickness  of  about 
^in.,  and  covering  a  circular  area  about  9^in.  across,  a  pin 
was  fastened  on  the  back  of  the  polisher  in  the  centre  by 
which  motion  was  communicated  to  it ;  the  pitch  was  softened 
by  holding  the  face  of  it  imder  the  surface  of  hot  wat«r,  and 
then  placed  on  the  Speculum  and  moved  gently  about  till  the 
pitch  exactly  fitted  the  Speculum ;  it  was  then  cut  to  a  circle 
having  a  diameter  in  proportion  to  the  diameter  of  the  Spe- 
culum, as  1.05  :  1,  which  in  this  case  was  9^  nearly ;  it  was 
then  divided  into  nine  lin.squares  by  cutting  v  shaped  grooves 
across  it  crossing  each  other  at  right  angles ;  the  polisher  was 
then  again  warmed  and  placed  on  the  Speculum  and  worked 
by  the  apparatus  for  a  few  minutes  with  water  only  to  ensure 
accurate  fitting ;  rouge  was  then  applied  with  the  water, 
adding  fresh  rouge  and  water  every  10  or  15  minutes  or 
whenever  the  polisher  began  to  work  too  hard.  This  opera- 
tion was  continued  till  the  surface  of  the  Speculum  had 
received  a  perfect  polish.  If  the  working  was  stopped  for 
more  than  about  an  hour,  the  polisher  being  off  the  Speculum 
and  kept  face  upwards,  the  pitch  altered  its  curvature  and 
had  to  be  warmed  before  working  again.  The  polishing 
occupied  about  12  hours  altogether,  the  wheels  making  about 
100  revolutions  a  minute,  and  the  pins  on  the  wheels  were 
placed  lin.  from  the  centres.  Both  Specula  were  ground 
and  polished  up  to  this  point  in  exactly  the  same  manner. 
The  Specula  were  then  tested  on  a  star  before  being  silvered 
and  both  gave  the  same  results,  showing  that  their  figures 
were  not  obtained  by  accident.  They  divided  two  stars  2.5" 
apart,  but  a  large  amount  of  stray  light  surrounded  the 
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image,  and  by  using  diaphragms  the  focus  of  the  edge  of  each 
Specula  was  found  to  be  longer  than  that  of  the  central  por- 
tion, shewing  that  the  curve  was  an  hyperbola  instead  of  a 
parabola.  One  of  the  Specula  (which  we  will  call  No.  1)  was 
then  put  on  the  apparatus  again  and  worked  with  the  same 
sized  polisher  as  before  (viz.  9^in.),  but  with  double  the  length 
of  stroke  used  at  first,  the  pins  on  the  wheels  being  placed  2in. 
from  the  centres.  The  Speculum  was  worked  in  this  manner 
for  2  hours  and  again  tried,  but  it  gave  nearly  the  same  results 
as  before,  but  the  curve  was  not  quite  so  regular. 

'  No  2  was  then  put  on  the  machine,  but  instead  of  altering 
the  stroke  the  size  of  the  polisher  was  altered  to  the  same 
size  as  the  Speculum :  it  was  worked  in  this  manner  for  2  hours 
and  then  tried.  The  stray  light  seen  before  had  entirely 
disappeared,  but  the  definition  under  a  power  of  100  was  not 
perfect.  This  might  have  been  due  to  atmospheric  causes,  as 
very  few  nights  admit  of  the  use  of  9in.  aperture,  and  as 
clouds  came  over  suddenly  during  the  trial,  there  was  no 
time  to  use  diaphragms :  or  the  Speculum  in  being  altered 
has  taken  an  irregular  curve,  which  will  probably  be  rendered 
Tegular  by  continuing  the  process.  At  any  rate,  further  trial 
is  necessary  before  the  cause  of  bad  definition  can  be  laid  to 
the  Speculum.  It  is  my  intention  to  work  No.  1  in  the  same 
way  as  No.  2,  viz.,  with  a  short  stroke  and  polisher  of  the 
same  size  as  the  Speculum,  and  then  to  test  them  together 
in  order  to  eliminate  the  chances  of  accidental  curvature.' 


MEETING  HELD  NOVEMBER  13;— D.  Ogilvie 
read  a  Paper  on  *  Bees.^ 

Rev.  T.  N.  Hutchinson  described  the  Structure,  &c.,  of 
Corals ;  his  remarks  were  illustrated  by  diagrams,  and  some 
specimens  brought  from  his  house  of  great  beauty  and  rarity. 

The  President  read  ^  An  Account  of  an  Ostrich  Hunty 
contributed  by  N.  Larden  (o.r.),  our  Corresponding  Member 
>o  the  Argentine  Republic. 


H 
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'  On  the  8th  August^  1869,  we  went  out  for  a  grand  ostrich 
hunt,  mustering  in  all  nine  Englishmen  and  twenty-one 
natives ;  we  started  about  eight  o'clock.  Before  we  got  far 
from  the  house,  we  literally  rode  over  an  unfortunate  doe, 
that  the  dogs  ahead  of  us  had  pulled  down.  One  of  the  party 
jumped  down,  killed,  and  skinned  it.  Soon  afterwards  we 
separated  into  two  bodies,  each  diverging  from  the  other  at 
a  slight  angle.  After  galloping  for  about  two  leagues,  we 
began  to  drop  men,  one  by  one,  to  form  the  circle.  Wben 
the  circle  is  completed,  t.^.,  when  the  men  are  in  their  places, 
everybody  advances  very  slowly  towards  the  centre,  the  men 
on  one  side  appearing  to  those  on  the  opposite  one  like 
diminutive  ninepins,  the  circle  being  two  or  three  leagues 
across.  The  deer  and  ostriches  then  clear  out  at  what  they 
think  is  the  biggest  gap ;  but,  of  course,  the  men  on  either 
side  galloping  towards  each  other,  close  in  upon  the  frightened 
game,  and  each  gets  a  throw  with  the  bolas  at  deer  or  ostrichs. 
When  once  the  animals  have  determined  to  cut  the  circle 
at  such  or  such  a  place  they  never  turn  back,  although  an 
ostrich  one  day  on  seeing  me  right  in  his  path  dropped 
suddenly  in  the  long  grass,  and  I  in  vain  trod  over  the  place 
in  search  of  him.  When  the  circle  gets  very  small,  the 
result  is  just  the  same  as  when  a  reaping  machine  at  home 
gets  to  the  end  of  a  field ;  and  those  animals  who  have  stayed 
and  stayed,  find  they  must  bolt,  and  then  is  the  real  sport. 
Many  Jauchos  carry  as  many  as  three  pair  of  bolas,  but 
two  pair  is  the  ordinary  number ;  two  pair  are  necessary  not 
only  because  one  pair  frequently  bursts,  but  in  order  that  if 
they  miss  with  the  first  pair,  throwing  down  their  hat  to  mark 
the  place,  they  may  continue  the  chase  with  the  other  pair. 
I  have  known  natives  ball  two  ostriches  from  a  troupe  at  a 
run  in  this  way.  At  last  there  is  nothing  more  to  escape, 
and  so  closing  up  to  the  centre,  and  loosening  our  horses' 
girths,  we  sit  down,. and  each  man  talks  of  his  success  or 
failure.  After  sitting  for  a  quarter  of  an  hour,  we  divide 
off  again  to  form  another  circle.  We  generally  are  out 
about  eight  hours,  during  which  time  we  cannot  form  more 
than  three  circles.     TeU  the  Society  I  have  got  a  long  letter 
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for  them  on  "  The  Inhabitants  of  a  Bischacero,  or  Native 
Rabbit  Warren,"  but  I  am  keeping  it  to  put  in  the  dimensions 
of  a  certain  part  of  the  bischaca.  I  am  also  making  a  list  of  the 
birds  of  the  Pampas,  and  writing  notes  on  any  curiosity  that 
I  notice ;  also  the  productions  (birds,  insects,  etc.)  of  each 
month.' 


MEETING  HELD  NOVEMBER  21 :— Exhibi- 
tions :  A  remarkably  large  group  of  very  young  Anemones 
on  a  single  stone,  brought  from  his  sea-water  aquarium  by 
Rev,  T.  N.  Hutchinson.  Curious  section  of  wood,  by  E.  A. 
Burchardt :  explained  by  the  President. 

Mr.  Wilson  concluded  his  Paper  on '  The  Surface  Drift 
at  Rugby  *  (see  page  16). 

The  President  lectured  on  ^Pollen  on  the  Eyes  of  Moths,' 
with  diagrams. 

H.  O.  L^gatt  read  a  Paper  on '  A  late  Halo  round  the 
Moon^ 

This  was  the  last  Meeting  of  the  year. 
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PKEFACE. 

This,  our  fourth  Beport,  dates  from  the  Society's  Boom. 
At  last  we  have  a  Museiun  of  our  own,  distinct  from  the 
Arnold  Library.  It  is  true  that  our  Library  is  small,  it  is 
true  that  Cases  for  our  Botanical  and  Entomological  Collec- 
tions are  only  just  presented  to  us,  and  both  these  collections 
only  in  course  of  arrangement,  it  it  true  that  our  room  is  not 
yet  fully  furnished,  but  yet  there  is  all  the  difference  between 
things  begun,  and  things  only  intended.  Our  room  is  small, 
and  there  is  all  ihe  more  reason  why  our  Museum  should  be 
carefully  selected  and  well  arranged.  The  great  point  is  to 
have  our  local  collections  complete ;  every  one  in  the  Society 
can  do  something  to  hasten  their  completion. 

In  the  Minutes  the  word  'member '  always  indicates  an 
existing  member  of  the  School,  as  distinguished  from  an 
*  honorary  member,'  who  is  generally  a  Master,  and  a  *  cor- 
responding member,'  who  is  an  old  Bugbeian.  It  wiU  thus 
be  seen  that  several  of  the  Papers  of  *  members '  are  printed 
in  full  in  the  Beport. 

The  Finances  of  the  Society  are  recovering  themselves ; 
as  will  be  seen  from  the  balance  sheet. 

The  Secretary  regrets  that  the  meetings  have  been  so 
c»mded  that  he  has  been  unable  to  produce  any  statistics 
of  the  numbers  present. 

F.   E.   ElTGHENEB. 

C.  F.  Adam. 

J.  Abmitaoe. 
Society's  Boom, 

March,  1871. 
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By  sale  of  old  Reports 
Hon.  Members^  Dr.  Hayman,  Mr.  Ker 
Corr.  Member,  Mr.  Eve,  (compositioii)    . 
Subscriptions,  Lent  Term, 

(including  arrears)     .  4    7     6 

Ditto,  Trinity  Term  .  3    0    0 

Ditto,  Advent  Term         .  2  17    6 


£.    8.  D. 

1  17  0 
1  0  0 
0  10    0 


-   10    5    0 


£13  12    0 


CipcnKf* 

Balance  due  to  President . 

6  10    6 

■s. 

Binding  Books,  Portfolios,  &c. 
Anastatic  Press     .... 

0  10  11 
2    0    6 

New  Reports  supplied  to  Corresponding 
Members,  &c. 

0  15    0 

£9  16  11 

Balance  in  President's  hand 

3  15    1 

£13  12    0 

RULES. 


I. 

That  this  Sodetj  be  called  "  Thb  Ruobt  School  Natural  History 

SocnsTT." 

n. 

That  the  Society  consist  of  Honorary  Membersi  Corresponding 

Membersy  MemberSy  and  Associates. 

in. 
That  Masters,  and  others  connected  with  the  Schooli  be  eligible  as 
Honorary,  and  Old  Rugbeians  as  Corresponding  Members ;  that  Present 
Rngbeians  be  eligible  as  Members,  or  Associates. 

Of  Officers: 

IV. 

That  tbe  Society's  Officers  consist  of  a  President,  Secretary,  and 
Tressorer,  and  of  the  Keepers  of  the  seyeral  Albnms,  and  that  these  do 
form  the  Committee  of  Management,  three  to  be  a  qnorom. 

V. 

That  all  Officers  be  elected  annoally. 

Tl. 
That  when  any  Office  is  vacant,  the  Committee  do  reconunend  a 
Member  or  Associate,  or  (for  the  Office  of  President)  an  Honorary  Mem- 
ber, for  election  by  the  Members  of  the  Society,  and  that  the  election  be 
by  acmtiny. 

VII. 

That  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 

except  in  casee  of  equality. 

vin. 

That  the  Secretary  keep  the  Minutes  of  the  Society's  proceedings  j 

keep  a  list  of  the  existing  Society,  with  the  names  and  addresses,  as  far 

as  possible,  of  all  Corresponding  Members,  and  a  list  of  all  Benefactors 

of  the  Society. 

iz. 

That  the  President  and  Treasurer  form  a  Sub-Committee,  for  man- 
aging the  finances  and  keeping  the  property  of  the  Society. 

X. 
That  the  duty  of  the  several  Album  Keepers  be  to  receive  all  notices 
eonneeted  with  their  several  Sections ;  to  enter  all  occurrences  of  interest 


IB  their  Album;  and  at  the  end  of  each  year  to  fomuth  a  Report  of  what 
has  been  done  in  his  Section  during  the  year. 

XI. 

That  in  the  absence  of  any  Officer,  the  Committee  appoint  a  Deputy. 
Of  Honorary  and  Corresponding  Members  : 

XII. 

That  Honorary  Members  be  elected  by  open  vote  of  the  Society; 
pay  an  entrance  fee  of  lOs.,  but  no  subscription  unless  specially  called 
upon ;  and  have  aU  the  priTileges  of  Members,  except  that  of  Toting. 

xm. 

That  Corresponding  Members  be  elected  by  open  yote  of  the  Society, 

without  entrance  fee,  and  have  all  the  priTileges  of  Members,  except 

that  of  Toting;  but  do  not  reoeive  the  Society^s  Reports  without  payment, 

for  a  supply  of  which  they  may  pay  a  composition  of  10s.  for  six  jean. 

Of  Members  and  Associates : 

XIT. 

That  Members  and  Associates  be  proposed  by  a  Member  or  Honorary 
Member,  and  elected  by  the  Committee. 

XV. 

That  there  never  be  more  than  20  Members. 

XVI. 

That  no  one  become  a  Member  or  Associate  without  either  paying 
a  composition  of  10s.,  or  bringing  a  note  to  the  President  signed  by  his 
Tutor  to  allow  a  charge  of  2s.  6d.  per  Term  to  be  made  in  his  bilL 

xvn. 
That  Members  and  Associates  elected  before  the  passing  of  Rule  xti. 
pay  a  Subscription  of  2s.  6d.  per  Term,  and  that  any  Member  or  Asso- 
ciate who  shall  at  the  beginning  of  any  Term  be  reported  by  the  Treasorer 
as  not  having  paid  his  Subscription  for  the  two  last  Terms  be  struck  off 

the  list  of  the  Society. 

xvin. 

That  Members  may  speak  at  all  Meetings  of  the  Society;  may  read 

Papers  with  the  leave  of  the  President ;  may  introduce  four  Visitors  at 

all  Public  Meetings,  and  receive  a  copy  of  the  Society's  Report. 


That  Associates  have  the  same  privileges  as  Members,  except  the 
right  of  voting  at  Private  Meetings  of  the  Society. 


That  any  Member  who  in  the  course  of  the  year  shall  not  have  read 
a  Paper  before  the  Society,  shall  require  re-election  by  the  Committ^ 
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That  enj  Member  or  Aiwooiate  maj  be  suspended  or  expelled  from 
the  Society  bj  a  vote  of  two-thirds  of  the  Members  present,  if  he,  from 
any  misdemeanour,  or  want  of  energy,  appear  to  deserve  sueh  suspension 
or  ezpnkion. 

Of  Meetings : 
xxn. 
That  Ordinary  Meetings  be  held  once  a  fortnight,  bnt  that  the 
Secretary  be  empowered  to  call  Kztraordinary  Meetings  when  necessary. 

xxm. 
That  Visitors  may  speak  and  read  Papers  at  all  Fnblic  Meetings, 
with  tbe  leaTe  of  the  President. 

Of  Reports  : 

XXIY. 

That  a  Beport  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit. 


That  an  Editing  Committee,  of  two  Members  and  one  Honorary 
Member,  be  appointed  by  the  President  for  each  Report. 

Of  New  Rules: 

That,  without  notice  given  at  the  preceding  Meeting,  no  change  can 
Iw  voted  in  these  Rules,  or  any  name  be  submitted  to  the  Committee 
for  Membership  or  Association,  or  any  vote  of  Suspension  or  Expulsion 
passed. 

XXVII. 

That  no  change  be  made  in  these  Rules,  unless  proposed  by  a 
Member  or  Honorary  Member,  and  carried  by  the  votes  of  two-thirds 
of  ih»  Members  present. 


Thsfothwinp  1M»»  hmV9  ftttfi  pasted  hy  ih§  ChmmUUt  wUh  regard  to  the 

Soeieiyt*  Mueetim» 

1.  Thfti  all  luju  be  eoIlMted  tt  the  end  of  eeeb  Term  by  the  bead  Member  or  AiaooUte 
to  eodi  Hottie,  end  retomed  to  the  Preaident. 

S.  That  anj  one  hnTing  loat  hit  key  and  wiabing  to  haTe  another  be  required  to  pey 
telt. 

S.  That  any  one  wlabing  to  borrow  any  book  or  pamphlet  belonging  to  the  Soolety  mntt 
Snt  obtain  the  leaTe  of  the  Present  and  enter  his  name  in  a  book  provided  for  the  pnrpote. 
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MINUTES  OF  MEETINGS. 


MEETING  HELD  FEB.  12,  IB70 '.—Exhibitions : 
Chrysalis  of  Emperor  Moth  by  D.  Ogilvie;  Branch  of 
Cork  Oak  (  Quercus  suber)  from  San  Boque,  Spain,  by  C. 
F.  Adam.  Donations:  Casts  of  Echini  from  the  Chalk, 
presented  by  R.  Meeson,  Esq.,  F.G.S;  Photographs  of 
Arachnoidiscus  Ehrenbergii  and  Fleurosigma  formosum, 
made  and  presented  by  T.  Higgin,  Esq.  The  thanks  of 
the  Society  were  given  to  the  donors. 

A  Paper  was  read  by  E.  Cleminshaw,  (corr.  member), 

« 

*  On  the  Excavations  of  Kenfs  Hole    Cave^  giving   an 
acoomit  of  a  recent  visit  made  by  the  writer  to  the  cave. 


MEETING  HELD  FEB.  26 1— Exhibitions :  Bone- 
Conglomerate  from  Suffolk,  by  D.  Ogilvie ;  Aerolite  from 
railway  cutting  near  Tring,  by  W.  B.  Lowe ;  Models  of 
Pistillate  and  Staminate  Flowers  of  Melon,  made  by  M. 
Auzoux,  of  Paris,  by  the  President. 

N.  Masterman,  (member),  then  read  the  following  Paper 

on  *  Squirrels^ 

'In  offering  to  read  a  Paper  on  Squirrels,  I  do  not 
intend  to  go  into  the  subject  fully,  or  give  a  detailed  account 
of  their  structure  and  habits ;  but  simply  to  relatq  some 
points  of  interest  about  them  that  I  have  noticed  at  different 
Anes  myself. 


'  Last  holidays  I  spent  a  good  deal  of  time  in  stalking 
woodpigeons  in  a  wood, — rather  a  cold  employment,  and  one 
which  requires  a  great  deal  of  perseverance  and  quietness, 
as  if  the  birds  hear  the  sound  of  a  twig  cracking  too  loudly 
under  one's  foot  they  are  off  in  an  instant.  But  the  very 
nature  of  this  pursuit  gave  me  an  excellent  opportunity  of 
watching  the  life  of  many  of  the  inhabitants  of  the  wood. 
On  one  occasion  I  had  the  luck  to  see  a  fine  fox  prowling 
in  the  wood,  who  seemed  to  have  left  his  earth  at  the  further 
end  of  it,  in  order  to  enjoy  the  unusually  warm  rays  of  the 
morning  sun.  He  passed  slowly  by  within  15  yards  or  so 
of  me  and  never  noticed  me,  as  I  remained  quite  still. 

'  I  was  especially  diverted  at  these  times  by  the  gambols  of 
a  tribe  of  squirrels,  (of  which  there  are  a  great  many  there,) 
as  though  guns  are  often  fired  in  the  wood,  the  squirrels  seem 
to  have  learnt  that  they  are  never  hurt  by  them ;  so  that 
far  from  showing  any  shyness,  they  rather  annoy  one  by 
their  audacity,  running  up  a  bough  a  few  yards  above  one's 
head  and  barking  angrily  at  the  intruder.  The  noise  they 
make  is  very  remarkable,  and  sounds  just  like  the  crowing 
of  some  bird,  so  that  no  one  would  believe  it  came  from  a 
four-footed  animal.  They  have  also  another  cry  when  much 
frightened,  which  is  just  like  the  squealing  of  a  miniature 
pig.  So  tame  were  they  that  they  never  hid  themselves  at 
all,  but  whenever  I  went  into  the  wood,  came  as  near  as 
they  dared  and  showed  themselves,  running  up  and  down 
the  boughs  and  crowing  or  barking  furiously  at  me.  It  is 
the  drollest  thing  possible  to  see  one  darting  forwards  a  yard 
or  two  on  a  bough  and  then  back  again  with  a  peculiar  sort 
of  spirt,  and  each  time  accompanying  his  rush  with  a  series 
of  these  Growings.  One  morning  I  saw  no  less  than  four  all 
close  together  on  the  trunk  of  a  tree,  not  a  yard  from  the 
ground,  running  round  and  round  it.  I  watched  them  for 
some  time,  and  their  game  always  consisted  in  a  chase ;  one 
would  start  off  with  another  after  him,  and  they  would 
bound  from  fir-tree  to  fir-tree  with  wonderful  rapidity  until 
they  got  tired,  sometimes  running  on  the  ground  from  one 
tree  to  another.      While  these  four  were  engaged  in  their 


game  and  in  crowing  to  each  other,  I  noticed  a  fifth  making 
his  way  from  a  nest  a  good  waj  off  to  join  ihem ;  he  had 
some  very  long  jnmps  to  make,  but  he  screwed  up  his  courage 
and  got  safe  across,  and  then  joined  the  game ;  so  that  there 
were  five  or  six  of  these  lovely  little  creatures  bounding 
aboat  in  every  variety  of  graceful  position,  and  not  caring 
the  least  for  me,  though  they  must  have  seen  me  all  the 
while;    only  when  I  walked  on  they  stood  still  for  a 
moment  and  looked  at  me,  and  when  I  stopped,  continued 
their  antics  as  before.      Their  leaps  were  quite  surprising, 
and  they  kept  the  upper  boughs  of  the  fir-trees  in  a  perpetual 
state  of  vibration,  so  that  they  seemed  to  be  alive  with 
squirrels ;  and  their  motions  were  sometimes  so  rapid  that 
the  eye  could  hardly  follow  them ; — altogetiier  it  was  one  of 
the  most  beautiful  sights  I  had  ever  seen.      I  never  went 
into  the  wood  without  seeing  one  or  more  of  them,  and  I 
noticed  one  point  that  I  have  not  seen  mentioned  in  any 
book  about  them.    When  they  suspected  my  presence,  or 
had  just  caught  a  glimpse  of  me,  they  would  show  their 
anger  by  jerking  their  tails  up  and  down  with  a  peculiar 
motion,  first  bringing  them  up  over  their  backs  and  then 
twitching  them  down  again;    sometimes  they  would  run 
forward  a  little,  barking,  and  then  sit  up  and  curl  their  tails 
over  their  backs,  waving  the  tips  of  them  most  gracefully 
while  in  this  position :  and  I  noticed  that  the  motion  of  the 
tail  was  never  sideways,  like  that  of  other  animals,  but 
always  up  and  down.      Their  motion  on  the  ground  was 
always  a  sort  of  gallop  or  series  of  leaps,  during  which  the 
tails  were  always  held  straight  out,  and  the  squirrel  looked 
just  like  a  small  fox.    Besides  nuts  and  the  seeds  of  fir- 
cones, they  seem  to  feed  principally  on  the  tender  shoots  at 
the  tips  of  fir  boughs.    Whether  they  really  eat  these  or 
only  bite  them  off  for  fim  I  don't  know,  but  I  have  seen  a 
squirrel  sitting  on  the  end  of  a  bough  biting  them  off  as  * 
fast  as  he  could,  while  fir-tips  rained  down  from  him  in  a 
perfect  shower.      But  their  appetite  is  very  accoounodating, 
and  they  will  eat  almost  anything  in  the  shape  of  fruit,  leaf, 
or  bark.      I  had  a  tame  squirrel  a  short  time  ago,  and  used 


to  amuse  mjself  by  trying  to  find  someihing  that  he  would 
not  eat,  but  I  couldn't  succeed.  He  was  especially  fond  of 
bread  and  milk,  apple,  nuts  and  hips  and  haws.  There  are 
even  said  to  be  camiverous  sorts.  Another  odd  point  about 
these  little  creatures  is  that  they  seem  quite  unable  to  eat 
with  anything  like  comfort  unless  they  are  sitting  up,  with 
their  tails  over  their  backs.  I  kept  my  tame  one  for  some 
time,  during  which  his  graceful  ways  were  a  pleasure  to 
eyeryone,  and  he  got  very  tame,  or  rather  fearless ;  for  the 
tameness  of  a  squirrel  seems  to  consist  in  his  not  being 
afraid  to  bite  you,  and  I  never  heard  of  one  yet  that  was  so 
tame  as  not  to  use  his  teeth.  At  last  we  gave  him  to  some 
people  living  at  a  village  about  three  miles  off,  and  after 
they  had  had  him  some  time  he  contrived  to  make  his  escape, 
and  took  up  his  abode  in  a  tree  in  their  garden,  where  he 
built  a  nest,  and  they  used  often  to  see  him  running  about 
amongst  the  branches.  Eventually  I  believe  he  disappeared. 
'  The  winter  nest  of  a  squirrel  is  a  large  round  ball  of 
moss,  sometimes  with  sticks  outside  it,  but  always  very  thick 
and  warm ;  in  this  the  squirrel  spends  the  winter,  and  the 
young  are  born  in  the  spring.  When  first  bom  they  are 
most  remarkable  little  things.  I  once  found  a  nest  of  them 
containing  about  a  dozen  little  naked  dark-skinned  creatures, 
with  tails  like  a  mouse,  and  about  the  size  of  a  mouse, 
looking  exactly  like  very  small  monkeys  without  fur,  and 
not  in  the  least  like  their  beautiful  parents.  The  squirrel 
also  builds  a  very  light  thin  nest  for  summer  use,  not  made 
of  moss>  but  some  lighter  substance,  such  as  hay  or  bass. 
The  fur  undergoes  a  considerable  change  in  winter,  becoming 
much  thicker  and  of  a  darker  colour,  while  it  is  only  in 
winter  that  the  ears  are  decorated  with  beautiful  long  tufls 
of  hair.  The  teeth,  like  those  of  all  rodents,  are  very  long 
and  sharp,  and  capable  of  making  a  very  bad  wound  on  an 
incautious  hand.  Their  feet  and  toes  are  very  long  and 
armed  with  very  sharp  cla/ws,  enabling  them  to  dart  up  a 
tree  with  great  rapidity,  but  causing  their  movement  on  the 
ground  to  be  comparatively  slow ;  so  that  they  always  make 
for  the  nearest  tree  when  alarmed,  and  never  remain  long  on 


the  ground.  Anyone  trying  to  akin  a  squirrel  will  be  quite 
BurpriBed  with  the  great  size  and  strength  of  the  muscles  of 
the  hind  legs,  which  enable  the  little  animal  to  perform  such 
immense  leaps.' 

MEETING  HELD  MARCH  \2 1  —  Exhibitions : 
Tear-nm  discovered  by  Ismail  Bey,  in  the  construction  of 
Malmoodie  Canal,  Egypt,  by  H.  CI  Harrison ;  Ammonites 
hildensiB,  from  Whitby,  by  J.  Armitage;  Sabine's  Snipe, 
from  Wareham,  in  Dorsetshire,  shot  and  exhibited  by  T.  M. 
Pike ;  British  remuns  from  Uriconium,  by  W.  S.  Jackson ; 
etc. 

The  Key.  T.  N.  Hutchinson  exhibited  various  forms  of 
Copper  Ore,  from  Cornwall,  Derbyshire,  and  Lake  Superior, 
and  made  some  remarks  on  their  differences. 

D.  Ogilvie,  (member),  read  a  Paper  on '  The  Structure 
of  the  Horse^  as  compared  with  other  Animals.* 

Mr.  Wilson,  (hon.  member),  made  some  remarks  on  the 
former  connection  of  the  Channel  Islands  with  the  main- 
land, suggested  by  a  Paper  in  "  Nature  J* 


MEETING  HELD  MARCH26 :— This  meeting  was 
held  at  Mr.  Kitchener's  house  for  the  exhibition  of  micro- 
scopic objects. 

MEETING  HELD  APRIL  9 :— Albertite,  a  bitumi- 
nous  coal  from  near  Brunswick,  by  Rev.  T.  N.  Hutchinson ; 
Daphne  laureola  from  near  Bugby,  by  the  President. 

The  Rev.  T.  N.  Hutchinson  then  read  a  letter  con- 
tributed by  H.  N.  Larden,  corresponding  member  in  the 
Argentine  Republic,  in  which  he  gave  *  An  Account  of  the 


6 
various  Inhabitants  of  the  **  Warren  "  of  the  **  Bizeacha^ 
or  Prairie  Dog^  a  photograph  of  which  animal  was  also 
exhibited,  taken  bj  Mr.  Larden. 

'The  inhabitants  of  the  warren  are  the  following: — 1. 
The  Bizcadia  itself,  a  curious  animal,  rather  larger  than  a 
rabbit,  and  very  stoutly  made.     After  describing  its  appear- 
ance minutely,  Mr.  Larden  mentioned  its  habit  of  dragging 
rubbish  of  all  kinds  to  form  a  heap  at  the  mouth  of  its 
burrow ;   its  odd  mode  of  numing,  holding  the  long  bushy 
tail  straight  out ;  its  destructiveness  to  grass,  devouring  the 
roots,  and  leaving  the  blades  to  wither;  its  lameness,  its 
curious  barking,  and  habit  of  sitting  upright  on  its  hind 
legs  dose  to  its  hole  to  watch  the  intruder.    2.  *'  The  Bur- 
rowing Owl"  {Athene  cunicularia) ;    Iheir  lameness  and 
curious  screeching  and  undulating  flight;   their  habit  of 
coming  into  houses  in  the  night,  where  they  are  often  found 
next  morning  sitting  on  the  back  of  a  chair.     3.   The 
South  American  Fox,  which  resembles  the  English  one, 
except  in  its  greyer  colour  and  black  stripe  running  down 
the  back;  this  animal  usually  inhabits  the  same  burrow 
with  the  prairie  dog,  while  the  owl  prefers  to  excavate  a 
separate  one.     4.   The  Iguana,  which  is  black  and  olive 
green  in  colour,  spotted  with  white,  and  grows  to  the  length 
of  three  or  four  feet.     It  possesses  formidable  teeth,  and 
when  irritated  will  stand  up  on  its  hind  legs,  and  supporting 
itself  on  its  tail,  fly  boldly  at  any  opponent.      It  has  also  a 
curious  habit  of  vibrating  the  tail  rapidly  as  it  lies  concealed 
in  the  long  grass.     It  feeds  on  locusts,  insects,  and  plover's 
eggs,  and  is  capable  of  very  great  speed.      5.   The  Spur- 
winged  Plover  which  lays  its  eggs  in  a  scoop  in  the  ground 
like  our  common  Peewit.     And,  lastly,  the  Sand-martin  and 
the  *'  Cachilo,''  a  sort  of  pipit,  which  dig  holes  in  the  roof  of 
Ihe  burrow  of  the  Bizcacha.' 

E.  Bayard  then  read  a  Paper  on  '  Seaweeds,*  dwelling 
especially  on  their  economical  value.  The  Paper  was  illus- 
trated by  specimens. 


MEETING  HELD  MAY  21:— Sepiola  atlantica,  a 
small  kind  of  Cuttle-fish,  was  exhibited  by  E.  A.  Burchardt; 
the  Key.  T.  N.  Hutchinson  exhibited  Sepia  o£Bcinalis,  and 
explained  the  difference  between  Sepia  and  Sepiola. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Sidgwick 
for  presenting  a  large  cabinet  of  British  Lepidoptera,  and 
for  undertaking  to  re-arraDge  the  Society's  collection  in 
combination  with  his  own.  It  was  determined  that  a  dis- 
tinct collection  of  Rugby  specimens  should  be  commenced. 

Dr.  Hayman  exhibited  and  described  a  set  of  specimens 
from  Ingleborough  Cave. 

The  President,  Mr.  Kitchener,  read  the  following  Paper 
on  *  The  Times  of  Flowering  at  Rugby. '* 

'  In  the  task  of  editing  the  last  Report,  I  had  to  examine 

the  records  made  in  the  various  sections.     I  found  that  the 

dates  of  plants  in  1869  had  been  recorded  by  F.  R.  Smith, 

and  others,  with  considerable  care,  and  as  I  had  often  heard 

the  usefulness  of  such  floral  calendars  called  in  question,  I 

set  myself  to  see  whether  our  floral  calendars  for  1867-8-9 

gave  sufficient  data  on  which  I  could  found  a  Paper  for  you. 

I  found  that  in  a  considerable  number  of  cases  the  same 

plants  had  been  noticed  every  year,  and  I  saw  that  I  could 

determine  from  them  with  probable  accuracy  the  mean  date 

on  which  each  flowered,  and  from  that  infer  the  day  by 

which  we  may  expect  each  flower  to  be  in  blossom  in  future 

years.    So  that  if  in  any  year  several  of  these  are  after  their 

average  or  mean  dates,  we  may  at  once  say  Hhe  year  is 

backward ' ;   if,  on  the  contrary,  they  are  seen  in  blossom 

before  the  time,  we  may  be  able  to  say  at  once,  *  the  spring 

is  early.'     It  is  very  often  said,  'How  backward  things 

are,'  but  few  of  us  have  any  reason  for  saying,  except  a 

vague  feeling  of  what  we  think  generally  happens  at  that 

time  of  the  year.      I  want  to  substitute  definiteness  for 

vagueness. 


8 

*  Of  course  every  new  year  in  which  we  take  a  floral 
listy  we  shall  get  more  and  more  near  the  real  average 
date — provided,  that  is,  we  are  equally  energetic  every  year. 

'  Now  heretofore  our  observations  have  been  made  only 
by  a  few  observers,  and  I  am  very  anxious  to  have  more. 
As  then  the  number  of  learned  Botanists  is  small,  we 
printed  in  the  Report  for  1869  (p.  xii.)  a  list  of  the 
dates  at  which  about  one  hundred  and  fifty  common 
plants  may  be  expected,  and  these  plants  are  given  by 
their  common  English  names  so  that  the  list  may  be 
serviceable  to  all  members  of  the  Society,  whether  they 
know  the  Latin  names  or  not.* 

*A  sort  of  average  or  mean  Floral  Calendarf  having 
been  thus  formed,  I  naturally  was  led  to  examine  the  past 
year,  1869.     From  this  it  appeared  that 

February  plants  averaged  6  days  before  the  mean  date. 

March            „  „         2 

April             „  nearly  1 

May  (1st  half)  „        3^ 

May  (2nd  half)  „         1^ 

June  (1st  half)  nearly  3             after 

June  (2nd  half)  „         \\ 

July  (1st  half)  at  the  average 

July  (2nd  half )  „        8             after 

'  It  will  thus  be  seen  that  we  had  a  forward  Spring,  an 
average  May,  a  late  June ;  the  first  part  of  July  was  of 
average  forwardness,  while  the  latter  part  became  backward. 
Of  course  the  observations  on  April,  May,  and  June,  are 
the  most  reliable,  as  they  are  based  on  a  large  number  of 
flowers :  37  in  April,  45  in  May,  and  55  in  June. 


*  Any  member  of  the  School  who  thinke  he  has  found  the  earliest 
flower  of  any  8ort>  is  requested  to  bring  the  specimen  (with  a  notice 
attached  to  it  stating  the  date  and  the  finder's  name)  to  the  Natural 
History  Room,  or  to  the  President  at  his  house. 

t  Part  of  the  Floral  Calendars  for  1867-8-9-70,  compared  with  the 
mean  Floral  Calendar  of  the  Ibur  years,  will  be  given  at  the  end  of  the 
minutes  in  the  Botanical  Report. 
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'I  have  tried  to  represent  this  in  the  diagram  for  1869 
(fig.  iii).  The  thick  line  in  the  middle  is  the  mean  line. 
The  diagram  is  divided  into  columns  for  the  months  from 
January  to  July.  1  have  for  greater  accuracy  considered 
the  first  halves  of  May,  June,  and  July,  separately  from 
the  latter  halves.  The  dotted  line  shows  the  forwardness 
or  backwardness  of  each  month  in  the  dates  oi  flowering. 
If  this  line  rises  above  the  mean  line,  the  vegetation  was 
forward :  if  it  falls  below,  vegetation  was  backward.  The 
scale  used  is  \  inch  to  1  day ;  thus  if  the  line  is  1  quarter  of 
an  inch  above  the  middle  line  in  April,  it  means  that  the 
April  flowers  were  1  day  too  soon ;  and  so  on.  You  will 
now  be  able  to  trace  the  state  of  vegetation  in  1869,  and 
by  means  of  the  two  similar  figures  (fig.  i.)  and  (fig.  ii.)  to 
compare  1869  with  the  years  1867  and  1868.* 

*  Here  my  plan  would  naturally  have  ended,  but  I  felt 
inclined  to  press  it  further,  and  ask  why  was  the  spring 
forward,  why  was  June  backward? 

'Now  the  causes  which  affect  the  dates  of  flowering 
are  complex,  and  include  all  the  peculiarities  of  our  Kugby 
climate.  But  two  main  causes,  which  vary  from  year  to 
year,  and  make  the  chief  differences  between  one  year's 
climate  and  another,  are  easily  guessed ; — I  mean  (1)  the 
rainfall,  and  (2)  the  temperature. 

'Rain  and  heat  together  bring  on  vegetation ;  rain  with 
cold  leaves  vegetation  at  a  standstill,  and  if  the  rain  turn  to 
snow,  may  retard  it ;  lastly,  heat  without  rain  wUl  only  be 
advantageous  as  long  as  the  earth  contains  an  unexhausted 
supply  of  moisture :  when  the  stores  of  moisture  are  dried 
np,  heat  will  be  an  actual  disadvantage.  With  these  rough 
laws  in  your  mind,  I  ask  you  to  listen  while  I  tell  you  what 
I  have  been  able  to  do  with  regard  to  heat  and  rain. 

'  I  wanted  a  curve  to  tell  me  whether  the  rain  that  fell 
in  each  month  was  above  or  below  the  average.  When  you 
Bay  that  April  was  wet,  you  mean  wet  above  other  Aprils, 


*  For  a  rerj  interesting  and  snggefitive  naturalist's  calendar,  I 
would  refer  the  Society  to  White's  Selbome,  p:  360,  in  onr  library. 

B 
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ue.  in  our  iai^uage^  aboye  the  mean  cf  wetness.  Luckily 
for  us^  Mr.  Fuller,  of  Rugby,  has  observed  the  rainfall  for 
15  years,  and  was  able  to  supply  me  with  the  mean  fall  of 
each  whole  month  founded  on  those  15  years,  and  therefore 
enabling  us  to  form  a  much  more  reliable  mean  than  our 
floral  mean,  inasmuch  as  observations  for  15  years  are 
more  reliable  than  those  extending  over  3  or  4.*  Mr.  Fuller 
also  gave  the  rainfall  for  every  day  in  1867, 1868,  and  1869, 
and  I  was  able  to  construct  curves  for  the  rainfall  similar 
to  those  for  the  dates  of  flowering.  You  will  see  these 
in  the  three  figures :  the  intermittent  line  indicates  by  its 
rise  or  fall,  excess  or  defect  of  rainfall.  The  scale  is  I 
inch  to  2  inches  of  rain  in  the  total  rainfall  of  half  a 
month.  I  give  a  table  of  the  results  from  which  the  curves 
were  made. 


i 

hyengt 

1867 

January     .    . 

1-85      ., 

..      3^09 

Febniary   .    . 

1-30      .. 

..       1-42 

March   .    .    . 

1^68      . 

..      2-57 

April     .    .    . 

1-50      ., 

..      2-37 

May  (let  half) 

l-SSf    ., 

..      P30 

May  (2nd  half) 

...               .1 

..      1-09 

Jnne  (Ist  half) 

2-38t    .. 

,.      3^00 

June  (2nd  half) 

...                .) 

•25 

July  (Ist  half) 

2-3  If    .. 

.      1^42 

July  (2nd  half) 

•  ••                           •! 

,.      1-04 

•  •« 


1868 

1669 

2-34 

•  •  . 

3^26 

1-54 

!•• 

2^26 

2-08 

1  «  . 

1-81 

1-40 

>  •  . 

1^40 

•07 

k  .  • 

1-69 

•46      . 

1  ■  • 

2^70 

•00      . 

.  • 

•17 

•26 

1.. 

1-29 

•21      . 

•  • 

•24 

•09      . 

1  •  • 

•00 

*  Thus  in  the  year  1869  you  will  see  that  the  ndn  or  in- 
termittent line  is  slightly  above  till  middle  of  March,  very 
much  above  in  May,  below  in  June,  and  very  much  below  in 
July.  But  the  rain  line  alone  is  not  enough — ^to  explain 
the  floral  line,  we  must  also  get  the  heat  line — and  here  I 


*  I  am  sorry  to  say  that  Mr.  Fuller  lias  ceased  this  year  (1670)  to 
register  the  rain&ll  in  Rugby,  so  that  one  year  has  been  IobL  This 
however  throws  the  onus  of  registration  on  us,  and  I  hope  the  Societf 
will  heartily  assist  Blr.  Wilson  in  carrying  out  the  necessary  obserrationB 
through  next  year,  as  a  commencement  of  real  obseryation  on  our  own 
part. 

t  The  average  here  given  is  the  average  total  fall  in  the  whole 
months  of  May,  June,  and  July. 
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should  have  been  at  a  loss  if  it  had  not  been  for  Mr. 
Hatohinson.  Every  one  knows  Mr.  Hutchinson's  house 
hj  the  thermometers ;  these  have  evidently  been  kept  there 
J&om  a  proj^etic  yearning  on  the  part  of  their  owner  to 
assist  me  in  this  Paper,  and  therefore  he  has  every  morning 
at  8.30  registered  the  exact  heat  by  his  thermometer. 
This  he  has  done  for  5  years,  and  I  have  thus  been  able 
to  take  an  average  of  the  heat  in  every  month,  based  on 
the  last  5  years. 

'  The  heat  table  so  formed  is  as  follows : 


Average  heat  at  8.1 

30  a.m. 

1867 

1868 

1860 

January     .     .    37*2 

... 

32 

37 

..      40 

February   .     .    39*4 

... 

40-5      ... 

42 

..      43-3 

March    .     .     .     36*2 

... 

34-8      ... 

40-3 

..      36 

April     .     .    .    47'5 

•  a  • 

47 

45 

..      50-3 

May  (1st  half)    51-4 

.  •  • 

57-3      ... 

54-5 

...      48 

May  (2nd  half)  53-8 

... 

50-2      ... 

.      59-5      , 

...      50 

June  (1st  half )    57-8 

... 

58 

59 

...      56 

June  (2nd  half)  58-0 

... 

65-7      .. 

.      63 

...      52-5 

July  (1st  half)    60-7 

a  .. 

60 

.      61-5 

...      60 

July  (2nd  half )  62-2 

.  .  a 

57 

.      69-3 

...      65-7 

'  From  this  table  I  was  able  to  make  a  heat  line,  the  thin 
line  in  the  figures  denoting  extra  or  deficient  heat.  In  the 
figures  a  rise  of  ^  inch  marks  an  excess  of  P  in  the  daily 
reading.  This  average  of  heat  has  never  been  made  out 
before,  and  has  an  interest  independent  of  our  present 
subject.  A  rough  glance  wiU  shew  that  on  the  whole 
March  is  colder  than  either  January  or  February.  The 
sudden  advances  being  between  March  and  April,  and 
again  between  the  second  half  of  May  and  the  first  half 
of  June. 

'  You  must  remember  that  these  readings  do  not  indicate 
maxima,  but  the  daily  heat  at  8.30  a.m.  It  has  been  sug- 
gested to  me  by  Mr.  Symons  that  the  heat  should  have  been 
measured  below  the  surface  of  the  earth,  say  12  inches. 
But  I  must  plead '  si  Ton  n'a  pas  ce  que  I'on  aime,  il  faut  aimer 
ce  que  I'on  a.'  Again,  it  is  by  no  means  clear  that  three  hot 
days  and  three  cold  ones  have  the  same  effect  as  six  moderate 
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days,  though  the  average  heat  of  the  six  days  may  be  the  same. 
But  with  all  allowance  for  these  lines  being  a  very  rough 
guide  as  to  the  probable  effect  upon  the  times  of  flowering,  I 
think  they  are  still  suggestive.  I  am  afraid  any  really  scien- 
tific hearer  would  tell  me  that  I  should  have  waited  longer 
before  publishing  my  results,  but  my  object  being  to  make 
use  of  the  Society's  floral  observations,  I  may  plead  the 
expediency  of  showing  to  a  young  Society  that  ready 
labour,  as  well  as  ready  money,  sometimes  meets  with 
quick  returns. 

'  You  will  now  see  that  the  floral  line  in  1869  goes  very 
accurately  where  we  might  have  expected  it  to  go. 

'  In  February  and  March  the  year  has  extra  heat  and 
extra  rain, — that  means  soft  showers, — consequently  both 
causes  acted  together,  and  the  floral  line  is  above  both  the 
others. 

'  In  May  the  rain  line  is  above  and  the  heat  line  below, 
we  have  the  rain  without  heat, — and  the  result  is  a  retaiv 
dation  of  the  vegetation — dotted  line  falls  gradually.  In 
June  we  have  again  the  same  thing,  and  the  floral  line 
comes  between  the  rain  and  heat  lines. 

'  You  will  find  that  very  often  a  change  in  the  heat  or 
rain  line  is  followed  by  the  corresponding  change  in  the 
floral  line,  not  at  once,  but  a  little  afterwards.  If  you  will 
consider  you  will  see  that  this  is  but  natural, — ^rain  and  heat 
are  slow  causes,  and  it  may  be  some  days  before  the  plants 
may  be  got  into  blossom,  the  extra  rain  or  heat  having  given 
the  impetus  to  the  plant's  growth,  which  a  little  later  shows 
its  results  in  a  blossom. 

*  I  have  done  the  same  with  1867  and  1868,  but  I  do  not 
think  our  floral  calendars  were  quite  so  reliable  in  1867, — 
still  you  will  see  some  interesting  results. 

'  1868  was  an  exceptional  year.  May,  June,  and  July, 
were  very  dry :  you  must  remember  the  heat  of  July.  It 
only  rained  six  days  in  May,  one  day  in  June,  and  three 
days  in  July,  that  is,  ten  days  in  three  months,  and  between 
them  the  rainfall  did  not  come  up  to  half  that  of  one 
ordinary  June  or  July. 
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'Luckily  ram  is  of  more  importance  in  March  and 
April  than  in  the  later  months,  hence  we  find  the  year 
forward  at  first,  but  later  on  in  July  we  find  the  plants 
losing  their  forwardness,  and  the  July  plants  are  too 
scorched  up  to  get  out. 

'  I  do  not  rely  much  on  1867  because  it  is  probable  that 
we  did  not  find  the  plants  so  soon  the  first  year ;  hence  the 
year  probably  was  not  so  backward  as  it  would  appear, 
that  is  to  say,  the  flowering  line  should  be 'parallel  to  itself 
but  higher.  Still  I  have  not  liked  to  '  cook '  the  results :  I 
give  tliem  you  exactly  as  they  came.  This  reminds  me  to 
call  the  attention  of  observers  to  be  very  careful  when  they 
mark  a  date  to  see  whether  the  plant  is  only  just  out,  or 
whether  any  blossoms  are  already  over.  In  that  case  put  a 
*by '  before  the  date  in  the  record. 

*  You  wUl  see  that  the  spring  of  1867  is  unexpectedly  late^ 
the  floral  line  is  nowhere,  notwithstanding  that  the  heat 
and  r^  were  ratiier  above  than  below  the  average.  I 
was  much  astonished  by  this,  because  I  thought  some  one^ 
say  Mr.  Wilson,  would  be  sure  to  call  attention  to  the 
discrepancy.  But  it  struck  me  to  refer  to  Mr.  Fuller's 
register  for  something  to  account  for  this  retardation,  and 
there  I  find  that  on  the  10th  of  March  we  had  frost  to  cut 
off  all  the  young  shoots  which  the  mild  weather  had  called 
forth,  and  more  than  that,  snow  fell  on  the  18th,  the  19th, 
and  again  on  the  2l8t  of  March.  Hen^e  the  year  hardly 
got  over  the  rough  treatment  its  young  efforts  got  in  March 
till  well  into  May,  when  the  extra  heat  and  rain  continued 
through  the  latter  half  of  May  drew  the  year  up  to  nearly 
an  average.  The  end  of  June,  however,  was  both  dry  and 
cold,  and  the  year  hardly  ever  gets  to  an  average  state  of 
forwardness. 

'I  now  leave  this  subject — I  am  afraid  I  have  been 
rather  tedious,  but  I  was  anxious  to  show  you  that  our 
floral  calendar  may  be  made  of  use,  and  that  if  we 
continue  it  for  many  years,  we  may  really  be  able  to  get 
some  insight  into  the  effects  of  weather  on  plants. 

'  There  is  another  use  in  the  calendar,  which  I  anticipate. 
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It  is  of  the  greatest  importance  to  know  as  far  as  we  can 
any  physiological  facts  connected  with  special  spedes  and 
special  varieties.  Why  so?  Because  the  great  botanical 
problem  at  present  is  to  find  the  adaptation  of  the  special 
characteristics  of  each  species  or  variety  to  the  special  needs 
of  that  same  variety.  And  any  facts  that  we  can  establish 
which  differentiate  one  species  from  another  in  such  a 
physiological  matter  as  dates  of  flowerings  may  be  of 
importance. 

'  Thus,  for  instance,  we  begin  to  see  the  order  in  which 
the  buttercups  come  out.  As  far  as  our  observations 
have  gone,  invariably  we  have  tiie  figwort  first  of  our 
yellow  buttercups,  the  wood  buttercup  second,  the  bulbous 
and  upright  say  bracketed  tiiird,  and  the  creeping  buttercup 
last  of  the  set  except  the  com.*  Now  these  buttercups 
differ  very  littie  inter  se.    Why  this  difference  ?' 


MEETING  HELD  JUNE  A. —ExhibiHom:  Branches 
of  Cytisus  Adami,t  showing  the  three  varieties  on  the  same 
stem ;  and  living  specimens  of  Man  Orchis,  Fly  Orchis,  and 
Orchis  fusc%  from  Kent,  by  the  President;  Monstrous 
form  of  Scilla  nutans,  forming  a  dense  spike  instead  of  a 
raceme,  by  the  Rev.  T.  N.  Hutchinson. 

Mr.  Kitchener  exhibited  specimens  of  TJstilago  an- 
therarum  attacking  the  flowers  of  a  pistillate  White  Lychnis, 
and  apparentiy  producing  the  growth  of  the  generally 
rudimentary  stamens. 

Mr.  Wilson  exhibited  the  roots  of  a  yew-tree,  which  in 

*  Since  the  above  was  written  I  have  received  the  fint  instalment 
of  the  new  Marlborough  Flora.  I  cannot  help  noticing  that  these 
plants  succeed  one  another  in  the  same  order  at  Marlborough,  vis., 
figwort  in  February,  wood  about  April  8th,  bulbous  April  12th,  upright 
April  19th,  creeping  April  24th,  com  May. 

t  See  the  Natural  History  Society's  Keport  for  1868,  p.  35, 
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order  to  reach  the  water  at  the  bottom  of  a  well,  had  sent 
down  roots  hanging  loosely  in  the  air  to  the  depth  of 
14  feet. 

The  thanks  of  the  Society  were  voted  to  T.  Higgin,  Esq., 
for  a  present  of  micro-photographs.* 

The  Sev.  J.  Robertson,  (hon.  mem.)  gaye  a  lecture  on 
the  structure  of  the  Blow  Fly  and  other  Insects,  illustratiTe 
of  the  photographs  presented  by  Mr.  Higgin. 


MEETING  HELD  JUNE  18 :— Donation :  Lepi- 
doptera  from  Turkey  by  B.  B.  Wise. 

N.  Masterman  (member),  read  a  Paper  on  ^  Grebes,* 
exhibitang  a  specimen  of  the  Eared  Grebe,  and  eggs  and 
breastr-feather  of  the  Crested  Grebe  taken  in  Wiltshire 
this  year. 

MEETING  HELD  JULY  9 :— Exhibitions :  Gold 
Sand  from  Australia,  and  Buby  Sand  from  New  Zealand, 
by  the  Eev.  T.  N.  Hutchinson;  Flower  of  Tulip  Tree 
(Liriodendron  tulipifera),  by  E.  T.  Wise;  Goat  Moth 
Caterpillars  in  Wood,  by  S.  F.  Green. 

The  following  account  of  observations  on  ^Asparagus 

Beetles,*  carried  out  by  B.  E.   Wise,  (Associate  of  the 

Society),  was  then  read  by  Mr.  Wilson : — 

'  These  beetles,  some  of  which  I  exhibit,  are,  I  believe, 
of  rather  rare  occurrence.  Certainly  I  have  never  seen 
them  on  asparagus  till  last  year,  and  then  they  were  very 
abundant.  They  lay  their  eggs  on  the  stem,  standing  out 
from  it  like  short  thick  hairs,  and  the  whole  metamorphosis 
from  egg  to  beetle  is  gone  through  apparently  in  the  same 

*  For  a  lilt  of  thete  aee  end  of  the  Minutes. 
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season.  The  grubs  are  brown,  the  beetles  red  and  black 
and  white,  so  as  to  be  very  conspicuous.  I  wished  therefore 
to  ascertain  whether  thej  were  rejected  by  birds,  as  a  test 
of  Wallace's  theory  that  conspicuous  creatures,  lacking  the 
protection  of  obscure  colouring,  are  compensated  for  it  in 
some  other  way,  as  by  disagreeable  taste. 

'I  therefore  requested  Benham  to  experiment  on  his 
young  and  inexperienced  jackdaw.  He  gave  it  both  grubs 
and  beetles,  and  it  ate  them  at  first,  and  then  systematically 
declined.    The  taste  was  evidently  objectionable. 

'  I  then  requested  B.  E.  Wise  to  repeat  the  experiment  with 
some  fowls.  He  informs  me  that  the  chickens  ate  the  grubs 
with  the  greatest  avidity ;  and  that  then  he  tried  the  beetles. 
The  chickens  ate  them,  with  the  approval,  and  sanctioned  by 
the  example  of  their  mother ;  but  they  did  not  seem  to  like 
them,  and  soon  fell  ill ;  and  the  owner  of  the  fowls  prudently 
declined  to  allow  the  experiments  to  be  continued.' 

F.  C.  Bayard,  (member),  read  a  Paper  on  ^ BircPs^nestSy 
being  chiefly  based  on  an  article  on  the  same  subject  by 
Mr.  Wallace. 

The  thanks  of  the  Society  were  given  to  Mr.  Swan^, 
of  Lee,  Kent,  for  a  valuable  collection  of  typical  species  of 
Beetles,  from  the  Gold  Coast  of  Africa. 


MEETING  HELD  JULY  16 :— Exhibition :  Em- 
peror Moth,  by  B.  R.  Wise.  Donation:  Collection  of 
Insects  illustrating  Protective  Mimicry  by  their  resem- 
blance to  sticks  and  leaves,  by  J.  M.  Wilson,  Esq. 

Dr.  Farquharson,  (hon.  mem.),  then  read  a  Paper  on 
*  Sleep: 

Professor  Corfield  then  gave  an  interesting  account  of 
'An  Ascent  of  Mount  Etna  in  the  Winter ^  at  which  time 
of  year  the  mountain  is  seldom  ascended. 


Vi'r^tmf*^^ "  ;iMprwi^jupiwM<ii  m  r*'*yv»j>»»^^«i<»»\/  .-••.x... 
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P72i  r^  r£  MEE  TING  HELD  JUL  Y 18 :— Altera- 
tions in  the  laws,  (1)  that  place  in  the  School  be  no  longer 
a  bar  to  Membership  in  the  Society ;  (2)  that  any  Member 
not  reading  a  Paper  once  a  year  be  degraded  to  the  rank  of 
Associate.    This  was  the  last  Meeting  of  the  Summer  Term. 


MEETING  HELD  OCT.  \  i— Exhibitions  i  Cuscuta 
hassiaca,  (from  a  field  of  lucerne  on  Mr.  Edmunds'. farm 
on  the  Barby  Road),  by  the  President ;  Comma  Butterfly 
(Vanessa  C.  album),  a  Bugby  specimen,  by  H.  N.  Hutchin- 
son ;  Fossil  Shark's  Teeth,  by  S.  F.  Green ;  Ammonites 
bifrons  (Whitby),  by  J.  Armitage. 

Mr.  Sidgwick,  (hon.  mem.),  read  the  following  Note  on 
'  The  position  when  at  rest  of  Chalk-hill  Blues! 

*  On  the  13th  August,  1870,  I  noticed  on  the  road  from 
Bex  to  Gryon,  in  the  Bhone  valley,  a  large  number  of  the 
Chalk-hill  Blue,  (Polyommatus  Corydon),  on  the  umbelli- 
ferous plants  by  the  roadside.  It  was  just  sunset,  and  they 
were  all  at  rest.  Their  colour  and  shape  so  effectually 
protected  them  from  notice,  that  even  when  I  said  to  our 
driver,  *  There  are  four  butterflies  on  that  plant,'  he  could 
not  see  them,  at  a  distance  of  only  about  10  feet.  I  got 
out  and  plucked  them  off  and  threw  them  into  the  air ;  and 
the  good  man's  puzzled  wonder  was  amusing  to  witness. 

'Besides  the  colour,  (a  pale  ashy  grey,  like  the  stones,    \ 

and  the  flowers  of  the  plant,)  they  were  concealed  I  think  by     ^ 

their  shape.     I  noticed  that  they  all  rested  head  downwards.     \ 

It  occurred  to  me  that  even  this  apparently  trifling  detail 

of  instinct  or  habit  might  be   protective.      The   eye  in 

wandering  over  a  plant  is  arrested  more  easily  than  one 

would   suppose  by   any    outline   out  of  accord  with  the 

general  lines  on  which  the  plant  is  constructed.     Now  all 

plants   grow   with   their   flowers    and   leaves    and   shoots 

c 
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pullulating  or  radiatmg  upwards.  Into  this  scheme  the 
position  actually  adopted*  (fig.  1.)  fits  excellently,  while  the 
seemingly  more  natural  position  (fig.  2)  is  in  sharp  antago- 
nism to  it.  In  short,  butterfly  (no.  2)  would  be  more  easily 
seen  and  devoured  by  its  foes,  while  butterfly  (no.  1)  escapes 
certainly  a  human  eye  ten  feet  ofi*.' 

The  Bev.  T.  N.  Hutchinson  gave  some  observations  on 
the  changes  in  shape  in  the  late  Sun-8pots.t 

The  President  then  read  a  Report  of  the  Experiments  of 
Dr.  BrownrSequard  on  Guinea-pigs^  as  narrated  by  him  in 
a  Paper  on'  The  Inheritance  of  Abnormal  Structures,^  resd 
before  the  British  Association  at  Liverpool. 


MEETING  HELD  OCT.  15:— Exhibitions:  Young 
of  Grrass  Snake,  by  Mr.  Bobertson ;  Gold  Quartz  from 
Australia,  by  E.  J.  Wise.  Donations:  Box  of  British 
Lepidoptera„  caught  and  presented  by  W.  C.  Marshall, 
(corr.  mem.);  Second  Set  of  Micro-photographs,  by  T. 
Higgin,  Esq.;  Bottle  of  Atlantic  Ooze,  brought  up  in 
H.M.S.  Porcupine,  from  a  depth  of  three  miles,  by  W.  Gr. 
Stobart,  (o.b.)  Thanks  were  ordered  to  be  returned  to 
the  donors. 

Mr.  Kitchener  exhibited  and  described  a  double  variety 
of  Anemone  Pulsatilla.,  found  on  Newmarket  Heath. 

Mr.  Wilson  exhibited  and  remarked  on  the  following 
specimens  collected  this  summer:  Oolite  from  Skye,  near 
Portree,  Petrified  Moss  from  Prince  Charles'  Cave,  Skye, 
Vitrified  Fort  from  near  Dingwall,  Hypersthene  from  the 
Cuchullins,  Skye. 

*  For  these  figures,  drawn  by  H.  R.  Ricordo,  (member),  see  plate  t. 
facing  p.  24. 
t  See  p.  19. 
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J.  Armitage  (member)  exhibited  and  described  the  three 
species  of  Geum  found  near  Bugbj,  showing  the  special 
characteristics  of  G.  intermedimn  lately  discovered  hj  him 
at  Coombe. 

Mr.  Sidgwick  then  gave  some  advice  to  collectors  as  to 

•  Jlie  Method  of  Digging  for  Pup<B^  from  which  the  following 

hints  are  extracted : 

'  Choose  solitary  trees^  not  trees  in  woods  nor  trees  in 
hedgerows.    The  biggest  trees  are  the  best. 

*  Don't  dig  deep,  an  inch  or  inch-and<-a>half  from  the 
surface  being  sufficient. 

*  Trees  in  places  liable  to  be  flooded  are  said  to  be  bad, 
[but  this  subsequent  experience  leads  me  to  doubt]. 

'  Choose  any  holes  where  the  tree  overhangs,  or  where 
the  roots  have  rotted  away. 

*  If  the  tree  comes  vertically  down  to  the  ground  on 
one  side,  and  slopes  gradually  on  the  other,  try  the  vertical 
side. 

*  Especially  examine  grass  tufbs  growing  out  of  the  roots. 

*  A  putty-knife  or  a  garden  trowel  are  excellent  things  to 
dig  with. 

*  The  largest  number  I  have  taken  from  one  tree  this  season 

is  33,  and  that  tree  is  somewhere  in  the  county  of 

Warwick.' 

The  Bev.  T.  N.  Hutchinson  then  described  a  fine  Sun- 
spot  that  had  been  visible  in  September,  illustrating  his 
remarks  by  a  series  of  Indian-ink  drawings. 

'  A  remarkably  fine  sun-spot,  or  rather  group  of  spots, 
was  visible  during  the  latter  part  of  September,  and  as  the 
weather  was  particularly  fine  I  was  able  to  make  some 
careful  drawings  of  it.  These  are  shewn  on  a  reduced  scale 
in  plates  ii.  iii.  and  iv. 

'  The  instrument  used  was  a  4^inch  silver-glass  reflector 
of  5ft.  focal  length,  and  the  powers  were  80  and  100. 

'  The  spot  A  must  have  come  into  sight  about  the  17th  or 
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18th  of  September^  but  I  did  not  happen  to  observe  it  till 
the  21st,  when  it  presented  the  appearance  of  an  elongated 
spot  with  two  fine  luminous  bridges  springing  from  ^e 
northern  end,    (Plate  ii). 

'  By  the  next  day  the  spot  shewed  a  tendency  to  divide 
into  two  by  narrowing  at  the  centre,  the  two  luminous 
bridges  still  remaining  conspicuous,  though  altered  in  form. 
On  the  23rd  the  division  was  almost  complete.  At  this 
time  the  northernmost  portion  presented  a  very  strildiig 
appearance,  one  of  the  bridges  being  of  dazzling  brightness, 
suggesting  the  idea  of  metallic  silver. 

'On  the  24th  the  division  was  complete,  each  umbra 
being  again  subdivided  by  a  luminous  bridge. 

'  I  sketched  it  again  on  the  28th  and  29th,  when  the  two 
principal  umbrae  had  become  still  further  separated.  Soon 
after  this  it  disappeared  from  the  western  limb. 

'  The  penumbra  at  its  greatest  must  have  covered  a  space 
of  about  70,000  miles  by  50,000,  not  including  the  outlying 
group  of  smaller  spots  shewn  in  the  drawings,  two  of  which 
situated  in  the  south-east  had  been  conspicuous  throughout 

'NOTE  BY  MB.  HUTCHINSON,  DECEMBER,  1870. 

*  Owing  to  unfavourable  weather  I  was  only  able  to  get 
a  glimpse  of  the  group  upon  its  first  reappearance  at  the 
eastern  limb  of  the  sun. 

'  I  recognised  however  the  four  separate  umbras,  though 
divested  of  the  greater  porton  of  the  penumbral  markings 
that  had  previously  surrounded  the  group. 

'  On  the  21st  of  October  I  was  able  to  make  a  careful 
drawing.  The  lower  figure  in  plate  ii.  shews  the  entire  disc, 
and  plate  iv.  the  detail  of  the  group.  In  plate  ii.  I  have 
placed  side  by  side  the  views  of  the  solar  disc  taken  on  Sep- 
tember 24th  and  October  21st,  as  the  sun  had  made  a  complete 
rotation  during  the  interval,  and  it  is  interesting  to  mark 
the  changes  that  the  groups  on  its  surface  had  undergone. 

'  It  will  be  seen  that  the  two  principal  groups  A  and  B 
had  approached  each  other,  the  former  having  had  its  four 
umbrae  more  widely  separated,  while  the  group  B  had 
contracted  considerably. 
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'It  will  be  remembered  that  magnificent  displays  of 
Aurora  Borealis  took  place  on  the  evenings  of  the  24tb  and 
25th  of  October,  and  I  turned  mj  telescope  to  the  sun  on 
the  morning  of  the  25th,  rather  expecting  to  find  that  some 
marked  changes  had  taken  place  on  the  solar  disc.  No 
striking  outbursts,  however,  had  occurred,  although  there 
had  been  considerable  activity^  in  the  group  of  small  spots 
south  of  the  four  umbrae,  as  will  be  seen  from  the  drawings. 
(Plate  iv). 

'Plate  iv.  also  shews  the  very  pretty  spot  (b)  nearly 
central  on  October  21st. 

'  The  next  is  a  fine  spot  sketched  on  December  17th. 
Upon  measuring  it  with  a  parallel  wire  micrometer  I  found 
the  larger  penumbra  to  cover  a  space  of  more  than  30,000 
miles  by  21,000. 

'  The  last  sketch  in  plate  iv.  shews  the  fine  group  of  spots 
on  the  sun  at  the  time  of  the  partial  eclipse  on  December 
22nd.  The  sketch  was  not  made  till  the  following  day, 
but  no  material  change  had  taken  place  meanwhile. 

'  During  the  eclipse  I  watched  the  progress  of  the  dark 
body  of  the  moon  across  the  spots  with  great  attention,  but 
I  was  unable  to  distinguish  the  slightest  difference  of  shade 
between  them.' 


MEETING  HELD  OCTOBER  29 1— Exhibitions : 
Carduus  Marianus  from  Leicester  Arches,  (new  locality), 
by  E.  Wise ;  Malformation  in  Sparrow's  Egg,  by  C.  M. 
Chadwick ;  Puss  Moths,  Caterpillars,  and  Chrysalids,  by  H. 
A.  Bull ;  Photographs  of  the  Sun  taken  at  the  Kew  Obser- 
vatory by  Professor  Balfour  Stewart  on  September  21,  22, 
23,  24,  and  26,  marking  the  progress  of  a  great  Solar  Spot ; 
and  presented  by  him  to  the  Society  through  Mr.  "Wilson. 

Mr.  Wilson  then  read  the  following  Note  on  *  The 
Aurora  Borealis  of  October  24,  1870.' 
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'  On  the  evenings  of  October  24  and  25  there  were 
splendid  displays  of  the  Aurora  Borealis,  probably  finer 
than  have  ever  been  recorded  in  this  country.  It  most 
nearly  resembles  one  described  by  Roger  Cotes  as  observed 
at  Cambridge  on  March  6,  1715.  It  was  exceptional  finim 
the  brilliancy  of  the  colouring,  and  from  the  extent  of  it, 
the  whole  even  of  the  southern  horizon  being  tinged  with 
deep  red,  and  large  masses  of  colour  being  seen  to  the  north, 
east,  and  west.  It  was  also  exceptional  from  the  deamess 
with  which  the  point  of  convergence  of  the  rays  was  marked 
on  both  nights.  At  times  the  focus  was  occupied  by  bril- 
liant white  light.  The  point  was  near  7  Pegasi  at  8.30  on 
the  24th,  which  gives  a  point  22^  or  2S^  from  the  zenith, 
and  about  5^  east  of  south.  On  the  25th  the  point  was 
between  (  and  €  Cygni  at  6.30,  which  would  be  8^  from 
the  zenith,  and  l^  east  of  south.  On  the  24th  therefore  the 
auroral  rays  were  nearly  but  not  accurately  parallel  to  the 
direction  of  the  freely  suspended  magnet. 

'  It  is  specially  to  be  noticed  that  the  most  splendid  auroras 
have  been  seen  at  this  time  of  year.  The  greatest  auroras  of 
ihis  century  were  on  October  23, 1804,  October  24,  1847,  and 
October  24  and  25,  1870.  This  indicates  a  cosmical  rather 
than  a  terrestrial  origin  to  auroras  as  well  as  to  meteors. 

*  Mr.  Seabroke  and  I  made  some  observations  of  the  light 
with  my  hand  spectroscope  of  the  Browning-Herschel  pattern. 
The  slit  had  to  be  made  wide  in  order  to  obtain  enough  light. 
There  was  one  bright  broad  band  which  must  have  been  near 
D,  but  nearer  the  green,  and  three  others,  easily  visible,  which 
lay  between  F  and  e,  by  estimation.  Even  in  looking  at  the 
reddest  part  of  the  aurora  no  lines  were  visible  towards  the 
red  end  of  the  spectrum,  but  this  was  probably  owing  to  the 
imperfection  of  the  instrument  for  such  an  observation. 

'  It  is  satisfactory  to  record  that  the  phenomenon  was 
thoroughly  well  observed  by  the  school,  nearly  every  one 
having  been  aware  of  it,  and  having  been  out  to  witness  it.' 

Mr.  HutchiQson,  with  a  small  direct-vision  spectroscope, 
had  seen  in  addition  a  faint  band  in  the  red.    He  also  men- 
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tioned  that  the  yellow  line  was  not  found  in  the  spectrum  of 
any  known  gas. 

Mr.  Hutchinson  then  read  a  Paper  on  ^Diamondsy  illus- 
trating the  subject  by  numerous  beautiful  models  in  glass  of 
the  best  known  diamonds;  amongst  these  were  the  'Great 
Nizam/  the  *  Star  of  the  South,'  the  '  Koh-i-noor,'  the '  Re- 
gent,' and  the  '  Great  Mogul.' 


MEE  TING  HELD  NOV.  12 :— Exhibitions :  Plagios- 
toma  spinosum.  Echinus  ovatus,  from  Maidstone,  by  W.  B. 
Lowe. 

Mr.  Hutchinson  exhibited  some  further  drawings  of 
Smi-spots,  (see  p.  20). 

A  letter  was  read  stating  the  progress  made  in  the  re- 
arrangement of  the  collection  of  Lepidoptera  in  the  cabinet 
presented  by  Mr.  Sidgwick. 


MEETING  HELD  NOV.  26 :— Exhibitions :  Prize 
Collection  of  Bugby  Fossils  presented  to  the  Arnold  Library 
by  0.  Leggatt ;  empty  cocoon  of  Sphecia  apiformis,  by  W. 
C.  Marshall. 

B.  M.  Kennedy  read  a  Paper  on  '  The  Mount  Cenis 
TunneV 

C.  H.  Hinton,  (member),  read  the  following  Paper  on 

*  The  Mechanism  of  a  Cranes  Leg.^ 

*  Storks,  cranes,  herons,  and  flamingoes  all  have  a  very 
singular  habit,  which  is  one  of  the  greatest  peculiarities  of 
this  class  of  birds.  They  are  accustomed  to  pass  the  greatest 
portion  of  their  lives  standing  on  one  leg.  Why  they  should 
do  80  is  not  very  evident ;  perhaps,  as  they  frequent  marshes 
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and  stagnant  pools  and  have  the  lower  part  of  their  l^s  very 
often  under  water^  thej  like  to  keep  one  of  these  dry  and 
warm  if  possible,  and  relieve  guard  when  the  other  gets  too 
cold.  But  whatever  may  be  the  use  of  the  crane's  standing 
on  one  leg,  that  it  does  so  is  certain,  and  how  it  ntianages  to 
do  so  I  hope,  by  the  aid  of  some  diagrams*  kindly  lent  to  me 
by  Mr.  Tupper,  to  be  able  to  make  clear. 

'  It  would  not  do  for  the  crane  to  trust  to  muscular  power 
for  keeping  its  balance,  because  it  goes  to  sleep  on  one  1^, 
and,  since  voluntary  control  over  the  muscles  is  lost  in  sleep, 
it  would  find  itself  on  its  beak  in  the  mud  every  time  it 
dozed  off.  Besides,  the  legs  of  the  crane  are  so  slender  that 
even  if  muscles  were  capable  of  the  desired  object,  there  is 
not  room  for  them.  Even  we  with  our  thick  legs  find  it  a 
considerable  strain  to  stand  on  one  leg  for  any  length  of  time. 
But  although  in  this  respect  we  can  reason  about  the  crane's 
habit  from  our  own  experience,  yet  if  we  want  to  understand 
it  thoroughly,  it  must  be  premised  that  a  crane's  leg  is  very 
different  from  a  man's.  Man  differs  from  most  other  animals 
in  having  his  limbs  farther  projiected  from  his  body  than 
their's  are.  The  crane  is  no  exception ;  the  middle  joint  of  . 
its  leg  corresponds  not  to  our  knee  but  to  our  ankle ;  it  is  the 
uppermost  joint  in  fig.  i. :  the  joint  that  corresponds  to  our 
knee  is  just  within  the  body  of  the  bird.  The  "  foot "  of  the 
bird  consists  of  three  toes,  the  joint  whence  they  spring 
corresponds  to  the  joints  by  which  the  toes  are  attached  to 
the  foot ;  thus  the  whole  leg  of  the  crane  represented  in  fig.  i* 
from  the  uppermost  joint  downwards  corresponds  to  our  foot 
Suppose  now  a  crane  standing  upright  on  one  leg,  the  toes 
spread  out,  and  the  whole  of  the  lower  joint  partially  or 
entirely  buried  in  the  mud,  this  part  of  the  foot  would  not  be 
likely  to  yield  so  as  to  disturb  the  balance  of  the  bird,  and 
the  uppermost  joint  being  close  to  the  body  and  surrounded 
by  a  great  deal  of  muscular  and  tendinous  matter  would  like- 
wise be  sufficiently  stable.     So  all  depends  on  the  joint  in  the 


*  See  plate  ▼.,  where  the  drawings  to  illustrate  this  Paper  were  pre- 
pared for  Anastatic  printing  by  G.  H.  Hinton. 
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middle  of  the  leg.  This^  as  we  have  Been  before,  corresponds 
to  our  ankle,  and  the  lower  part  of  the  leg  to  our  foot;  but 
to  our  foot  in  what  position  ?  Not  as  it  ordinarily  is,  at  right 
angles  to  the  leg,  but  forming  nearly  a  straight  line  with  it, 
just  as  if  we  were  to  extend  the  foot  as  far  as  we  could  and 
stand  on  tiptoe.  If  our  feet  were  naturally  in  this  position 
we  could  not  bend  them  back  any  farther ;  no  more  can  the 
crane,  for  the  bone  of  the  heel,  the  os  calcis,  obstructs.  So  it 
is  evident  that  there  is  a  likelihood  of  the  joint  bending  in 
two  directions  only,  forwards  or  sideways.  It  is  prevented 
from  bending  sideways  by  strong  bindings  of  a  very  lowly 
organized  structure,  the  lateral  ligaments ;  but  why  the  joint 
should  not  yield  in  a  forward  direction  when  the  bird  is 
standing  upright  is  a  question  of  a  much  more  delicate  nature, 
for  if  all  power  of  bending  its  leg  forwards  at  this  joint  were 
taken  away  from  the  crane  it  would  be  in  a  pitiable  condition. 
The  problem  nature  has  solved  in  the  crane's  leg  is  this. 
Required  a  contrivance  for  hindering,  nay,  absolutely  pre- 
venting slight  forward  motions  of  the  joint  without  impairing 
the  utility,  power,  and  beauty  of  the  limb. 

*  In  the  lower  of  the  diagrams  in  plate  v.,  a  crane's  leg  is  re- 
presented with  everything  dissected  away  from  the  joint  of 
which  we  speak,  except  the  ligaments.  These  ligaments  may  be 
considered  as  bands  of  very  strong  elastic  stretching  across  the 
joint;  their  direction  and  action  are  more  exactly  exemplified 
by  the  lines  lg  l'g'  in  the  upper  figure  (plate  v.,)  L,  o,  L',  G' 
being  points  at  which  the  ligaments  are  inserted  into  the  bone. 
These  points  move  with  the  bone ;  the  joint  on  which  the  upper 
bone  moves  is  a  semi-cylindrical  hinge,  the  surface  from  A  to  B 
working  when  the  joint  is  bent  along  the  surface  a'b'.  The 
center  of  motion  of  the  upper  bone  is  at  K ;  round  it  any  point 
on  the  bone  describes  an  arc  of  acircle  when  the  joint  bends; — 
thus  the  point  g'  tends  to  go  in  the  circumference  of  the  circle 
O'M'N',  the  point  G  to  go  in  the  circle  gmn.  Consider  now  the 
action  of  the  longer  ligament  when  the  joint  bends,  that  is, 
if  the  bird  tends  to  fall  forwards :  the  point  G  being  part  of 
the  bone  describes  a  portion  of  the  circumference  of  a  circle 
round  K,  that  is,  it  moves  along  gmk,  and  the  ligament  is 
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carried  along  with  it^  its  upper  point  of  attachment.  But  the 
ligament  is  also  attached  to  the  point  L,  supposed  motionless, 
and  so  G  can  only  move,  without  stretching  the  ligament,  in 
a  circle  with  l  for  center^  that  is,  in  the  circle  grk. 

'  Let  us  now  trace  what  happens  when  the  bone  moves 
forward ;  the  point  G,  as  part  of  the  bone,  moves  in  the  arc 
GMN ;  this  arc  lies  without  the  arc  guv,  which  expresses  the 
utmost  range  of  the  unstretched  ligament.  From  this  it 
is  evident  that,  for  the  joint  to  bend  the  ligament  must  be 
stretched,  the  amount  of  stretching  being  indicated  bj  the 
line  BM.  So  all  slight  forward  motions  of  the  joint  are  pre- 
vented, while,  if  the  crane  wants  to  bend  its  joint,  it  can 
easily,  by  the  exertion  of  muscular  force,  overcome  the 
resistance  which  the  ligament  exerts  up  to  the  point  M.  AAer 
H  the  elasticity  of  the  ligament,  instead  of  resisting  the 
flexion  of  the  leg,  favours  it  by  just  as  much  as  it  had  before 
resisted  it,  and  after  n  the  ligament  ceases  to  influence  the 
motion  of  the  leg  at  all.  Thus  from  G  to  m  the  long  ligament 
tends  to  prevent  flexion  of  the  leg,  from  H  to  n  it  assists 
it^  and  after  that  point  it  has  no  efiect  at  all. 

'  The  only  respect  in  which  this  arrangement  does  not 
seem  quite  satisfactory  is  in  point  of  strength.  The  resist- 
ance it  afibrds  to  the  bending  of  the  leg  does  not  seem  quite 
great  enough  to  keep  the  crane  upright  under  any  very 
trying  circumstances.  But  this  is  compensated  for  by  an 
auxiliary  ligament,  which  acts  on  just  the  same  principle  but 
in  a  different  position.  This  is  the  short  slanting  ligament  in 
the  lower  figure,  represented  in  the  upper  by  the  line  l'g'. 
Its  points  of  attachment  are  L'  and  G'.  As  the  bone  bends  the 
upper  point  of  attachment  is  taken  in  the  circle  grs,  while 
the  ligament  without  stretching  could  only  move  in  the  circle 
GBP.  Thus  when  the  joint  begins  to  bend,  this  ligament  is 
stretched  like  the  other,  and  therefore  cooperates  with  it  to 
prevent  the  flexion  of  the  joint.  This  ligament,  like  the 
other,  after  it  has  resisted  the  bone  for  a  certain  distance  in 
its  forward  motion,  assists  it  by  just  as  much  as  it  before  re- 
sisted it.  To  speak  accurately,  the  longer  ligament  acts  as 
a  check  on  the  flexion  of  the  bone  for  an  inclination  of  about 
22®,  the  shorter  one  Tor  a  rather  greater  angle.' 
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Dr.  Farquharson  read  the  following  Paper  on  *  Trichina 
Spiralis,* 

*  The  subject  of  parasites  is  one  with  which  we  have  all 
a  certain  amount  of  practical  familiarity,  for  few  among  us 
can  have  escaped  the  annoyance  occasioned  by  the  more 
superficial  creatures  of  this  class.  But  if  we  direct  our 
studies  a  little  deeper,  we  perceive  that  when  the  internal 
organs  became  tenanted  by  these  intruders,  the  gravest  con- 
sequences may  ensue,  and  heavy  losses  be  experienced  by  the 
proprietors  of  animals  thus  affected.  Thus,  while  the  bite 
of  a  flea  or  a  mosquito  is  a  mere  source  of  temporary  irri- 
tation, the  presence  of  entozoa  in  the  kidney,  brain,  or 
liver,  almost  inevitably  brings  about  a  fatal  result. 

'  In  Iceland  large  numbers  of  the  inhabitants  die  from 
what  are  called  hydatids  in  those  two  latter  organs,  and  the 
sturdy  or  staggers,  as  well  as  the  rot  in  sheep  arising  from 
parasitic  infection,  are  well  known  and  dreaded  by  agricul- 
turists. I  am  not,  however,  going  to  draw  your  attention 
to  any  of  these  interesting  points  at  present,  but  intend  to 
speak  for  a  few  minutes  about  the  trichina  spiralis,  whose 
history  and  migrations  have  been  very  fully  worked  out  by 
scientiflc  observers  during  later  years.  Now,  considering 
the  facility  with  which  it  is  now  detected,  it  seems  strange 
that  its  existence  was  so  long  unnoticed,  for  although  Tide- 
mann  of  Germany  observed  what  he  called  stoney  concre- 
tions in  the  muscles  more  than  half  a  century  ago,  it  is  only 
within  the  last  thirty  years  that  their  true  nature  has  been 
ascertained.  To  Mr.  Paget,  the  eminent  surgeon,  belongs 
the  absolute  credit  of  priority,  while  Messrs.  Hilton,  Owen^ 
aad  Cobbold  are  entitled  to  shares  very  fairly  apportioned 
in  the  last-named  gentleman's  exhaustive  work  on  'Entozoa.' 
The  portion  of  animal  substance  selected  by  the  trichina  for 
its  permanent  restingplace  is  not  picked  out  at  haphazard, 
and  we  never  find  it,  save  temporarily,  anywhere  else  but 
among  the  muscles.  On  examining  a  piece  of  the  affected 
tissue  we  find  it  to  present  a  sort  of  greyish  or  mouldy  ap- 
pearance, as  though  it  had  been  sprinkled  with  dust  or  small 
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eggB,  which  cannot  be  scraped  off!  On  looking  a  little  more 
doselj  an  experienced  eye  may  clear  up  this  into  a  multi- 
tude of  small  cjsts  or  separate  masses,  but  it  is  only  by 
microscopic  examination  that  the  whole  mystery  is  finally 
elucidated.  We  now  discover  each  of  these  indistinct  specks 
to  be  a  regularly-formed  lemon  or  shuttle-shaped  case,  some- 
times transparent,  but  more  usually  quite  opaque  from  ^e 
deposition  of  calcareous  salts  in  its  walls.  A  little  add,  how- 
ever, assists  our  vision  in  peering  into  the  interior,  and  there 
we  find  snugly  coiled  up,  like  a  terrier  dog  lying  on  a  rug, 
a  little  worm  about  iV  of  an  inch  in  length  and  tW  ^  ^^ 
transverse  diameter.  On  releasing  it  from  what  we  may 
eitiier  look  upon  as  its  prison  or  its  castle,  we  may  sometimefl 
observe  it  to  move  languidly,  as  though  trying  to  stretch  it- 
self, but  if  its  period  of  residence  has  been  more  prolonged 
life  is  probably  extinct. 

'  On  going  a  little  into  its  structure  we  find  a  thick  ex- 
ternal integment,  after  which  we  come  to  several  layers  of 
differently-directed  muscular  layers,  and  a  well-formed  in- 
testinal tube  with  oval  aperture.  In  the  female  we  find  an 
oviduct  filled  with  large  numbers  of  eggs,  which  form  the 
most  dangerous  feature  in  the  life  drama  of  this  apparently 
insignificant  creature.  The  walls  of  its  abode  are  formed 
of  concentric  laminae,  consisting  of  some  albuminous  material 
and  degenerated  muscular  fibre,  and  vary  from  the  rir  to  the 
ttW  of  an  inch  in  thickness. 

^  Of  course  the  number  of  trichinas  present  in  the  person 
of  any  one  '  host '  is  a  matter  of  mere  conjecture,  but  it  has 
been  ascertained  on  one  occasion  that  the  muscles  of  a  cat 
contained  325,000  per  ounce,  from  which  Dr.  Cobbold  draws 
the  startling  conclusion  that  a  single*  human  being  may 
readily  harbour  30  millions  of  these  unwelcome  intruders. 

*  We  have  seen  that  their  habitat  is  confined  exclusively 
to  the  flesh  or  muscular  tissue,  but  a  more  curious  point  is 
that  the  process  of  selection  goes  further  and  decides  that 
they  should  only  be  met  with  in  the  purely  voluntary  fibres. 


*  An  ordinary  man  weighing  10  stone  carries  about  4  of  muscle. 
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Now  yon  are,  of  oonrse,  aware  that  over  our  ordinary  super- 
ficial muscles  we  have  complete  and  absolute  control,  whilst 
those  fonning  the  structure  of  the  stomach,  intestines,  and 
other  internal  oi^ans,  perform  their  duties  under  the  guidance 
of  the  nervous  system ;  and  the  anatomical  difference  between 
these  two  varieties  roughly  is,  that  whilst  the  voluntary  fibre 
has  a  very  beautiful  arrangement  of  transverse  strie  or  cross 
bars,  the  involuntary  is  composed  of  flattened  bands  without 
any  such  distinctive  appearance.  The  reason  for  this  pre- 
ference on  the  part  of  the  trichina  is  quite  unknown,  but  that 
it  has  something  to  do  with  the  presence  of  transverse  strisB 
is  rendered  probable  by  the  fact,  that  although  the  heart  is 
an  involuntary  muscle,  it  possesses  these  markings,  and  ac- 
cordingly has  now  and  then  been  known  to  suffer  from  the 
intrusion  of  the  parasite* 

'Were  our  vital  structures  more  frequently  attacked, 
their  functions  must  inevitably  be  embarrassed  to  such  an 
extent  as  to  extinguish  life,  and  we  must  therefore  regard 
the  limitation  of  the  trichina's  intrusion  as  a  truly  beneficent 
law. 

'  But  having  examined  into  the  nature  of  its  abode,  let 
us  now  try  and  find  out  how  it  gets  there ;  and  to  do  this  we 
must  write  a  species  of  brief  biographical  sketch,  and  study 
its  history  from  the  cradle  to  the  grave. 

'  Let  us  therefore  suppose  that  some  unfortunate  animal 
has  consumed  a  portion  of  infested  flesh,  and  that  a  certain 
number  of  cysts  have  been  thus  introduced  into  its  stomach. 
The  gastric  juice  dissolving  the  calcareous  envelope  liberates 
the  worm,  which,  although  only  in  a  larval  or  baby  condition 
while  encapsuled^  after  a  residence  of  two  days  in  the  intes- 
tinal canal,  becomes  mature:  eggs  are  now  produced  in 
large  numbers,  which  on  the  sixth  day  are  bom  without 
their  shell.  The  mother  having  fulfilled  her  destiny^  expires, 
and  the  orphan  brood,  compelled  to  shift  for  themselves, 
pierce  the  intestines  with  their  sharp  mouths,  and  escaping 
through  the  cellular  tissue  in  all  directions^  finally  reach  the 
muscles  which  they  have  selected  for  their  future  abode. 
Fourteen  days  is  now  sufficient  for  them  to  acquire  the  form 
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and  deyelopment  of  the  adult  worm,  and  forming — ^I  was 
almost  going  to  bbj,  spinning — ^around  themselves  a  sort  of 
cocoon,  they  settle  down  to  await  the  further  progress  of 
events.  It  must  be  obvious  to  you  that,  if  undisturbed,  they 
are  unable  to  escape  from  the  stoney  investment  which  sur- 
rounds them,  and  in  course  of  time  gradually  die  of  starva- 
tion.  Earthy  matter  is  now  deposited  both  in  and  around 
their  bodies,  they  shrivel  up,  break  into  fragments,  and 
eventually  the  whole  cavity  of  their  coffin  is  filled  by  an 
indistinguishable  mass  of  carbonate  of  lime.  If,  on  the  other 
hand,  some  friendly  stomach  releases  them  from  captivity, 
we  have  seen  the-lto  them-more  satirfactory  temdnation 
of  a  career  which  in  no  case  is  free  from  a  certain  amount  of 
romance.  Now  of  course  all  this  has  not  been  traced  without 
much  labour,  and  experimental  research  has  been  pushed 
to  its  extreme  limits  in  settling  the  various  points  we  have 
just  been  discussing.  Dr.  Cobbold  has  taken  a  prominent 
part  in  these  investigations,  and  I  here  transcribe  some  of 
the  details  from  the  appendix  to  his  important  work  : 

' '  On  the  20th  March,  and  again  on  the  21st  (1865),  feed- 
ings were  administered  to  a  hedgehog.  On  the  20th  April 
the  animal  seemed  to  be  attacked  with  symptoms  of  trichi- 
nosis. It  refused  food,  kept  its  head  extended  and  the  eye- 
lids closed.  On  the  27th  it  seemed  worse,  and  on  the  morn- 
ing of  the  28th  it  was  found  dead.  On  the  29th  I  examined 
the  flesh  and  found  abundance  of  living  trichinas  in  the  mus- 
cles.    The  capsules  were  very  thin  and  transparent. 

' '  On  the  1st  and  2nd  of  May  portions  of  the  left  fore 
extremity  of  this  animal  were  administered  to  a  cat.  It  eat 
the  flesh  very  readily,  consuming  the  entire  limb.  On  the 
Idth  of  the  following  June  the  cat  was  killed,  when  living 
trichinse  were  found  within  all  the  muscles  which  were  ex- 
amined. 

*  *  Out  of  16  experiments  7  failed,  they  being  3  sheep, 
2  dogs,  1  pig,  and  1  mouse. 

* '  The  successful  were  4  dogs,  2  cats,  1  pig,  1  guinea  pig, 
and  1  hedgehog. 

' '  Therefore  carnivorous  animals  and  those  subsisting  on 
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a  mixed  diet  aj^>ear  to  be  most  liable  to  entertain  trichinflo. 
Experiments  on  birds  always  failed. 

' '  Feedings  were  administered  to  a  chicken  and  goose 
respectively.  These  birds  were  destroyed  some  months  after- 
wards and  sent  to  me  for  examination ;  but  the  most  careful 
scrutiny  failed  to  detect  any  trichinse  within  their  muscles. 
The  goose  was  cooked  and  eaten  without  the  slightest  hesi- 
tation.    The  chicken  1  found  too  tough  for  consumption.' 

*It  is  therefore  satisfactory  to  observe  that  our  most 
usually  edible  animals  are  not  liable  to  be  thus  infected^  and 
we  see  at  the  same  time  the  possible  dangers  attending  the 
introduction  for  experiment  or  necessity  of  too  great  a  variety 
of  creatures  into  our  bill  of  fare. 

'  Hitherto  we  have  regarded  trichinsB  only  as  a  patho- 
logical curiosity.  Let  iis  now  consider  in  how  far  its  pre- 
sence makes  itself  known  to  its  bearer  during  life.  Professor 
Owen  was  the  first  to  throw  out  hints  in  this  direction,  and 
thus  wrote  in  the  Cyclopaedia  of  Anatomy  and  Physiology : 

' '  The  cases  which  had  occurred  before  the  publication 
of  the  first  description  of  this  entozoon,  led  me  to  conceive 
that  although  the  species  was  of  so  minute  a  size,  yet  the 
number  of  individuals  infesting  the  body  was  so  immense 
and  their  distribution  throughout  the  muscular  system  so 
extensive,  that  they  might  occasion  debility  from  the  quan- 
tity of  nutriment  required  for  their  support.' 

'  This  opinion  he  abandoned  on  account  of  cases  having 
occurred  in  1836  in  which  an  infected  subject  enjoyed  ap- 
parently robust  health ;  but  within  the  last  few  years  accounts 
&om  Germany  have  reached  us  of  numerous  instances  of 
trichinosis.  The  natives  of  that  country,  very  specially  fond 
of  chopped  raw  pork,  are  liable  to  contract  this  disease ;  and 
in  many  districts  the  flesh  of  pigs  is  not  allowed  to  be  sold 
without  a  preliminary  microscopic  investigation. 

*  The  symptoms  usually  begin  with  violent  diarrhoea^  from 
the  presence  of  the  parasites  in  the  intestinal  canal,  and  if 
this  becomes  excessive  it  may  effect  a  cure  by  sweeping  the 
intruders  out  of  the  system.   But  if  this  is  not  effected,  peri- 
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tonitifl  may  ensue,  and  when  the  wonns  reach  the  muscular 
tissue,  most  violent  and  excruciating  pains  set  in,  with  severe 
cramps  and  tenderness  about  the  joints ;  a  feverish  condition 
resembling  typhoid  now  supervenes,  lasting  for  four  or  five 
weeks,  at  the  expiration  of  which  the  patient  is  frequently 
carried  off  by  general  debility  or  wasting.  The  result,  how- 
ever, is  not  invariably  fatal,  and  those  who  recover  are  not 
liable  to  suffer  any  further  inconvenience  or  discomfort. 

*  In  Aiken's  Practice  of  Medicine  we  meet  with  some 
interesting  examples  of  this  disease  in  almost  epidemic  form, 
one  of  the  most  striking  of  which  happened  to  the  famous 
German  surgeon,  Langenbeck,  who,  while  operating  on  a 
man's  neck  in  1863,  found  the  muscles  loaded  with  calcified 
capsides. 

*  On  inquiry  it  was  found  that  in  1845  eight  persons  took 
part  in  a  church  visitation,  and  seven  sat  down  to  a  breakfast 
consisting  of  ham  sausages,  cheese,  roast  veal,  and  white  wine. 
In  three  or  four  days  every  one  was  seized  with  diarrhcea, 
violent  pains,  &c. ;  four  died,  and  the  three  survivors  only 
recovered  after  a  tedious  illness.  One  of  these  was  the  pro- 
fessor's patient ;  and  a  suspicion  of  poisoning  having  fallen 
on  the  innkeeper,  he  was  obliged  to  give  up  his  business  and 
emigrate.  But  in  October,  1863,  a  still  more  terrible  event 
took  place  which  caused  widespread  consternation  throughout 
the  whole  of  Germany.  One  hundred  and  three  persons  in 
the  prime  of  life  sat  down  to  dinner  in  a  small  county  town 
in  Prussia,  and  within  a  month  twenty  had  died,  and  eighty 
were  suffering  from  symptoms  of  the  disease  in  its  most  ag- 
gravated form.  It  was  proved  that  the  sausage  meat  con- 
sumed during  the  third  course  had  been  prepared  from  a  pig 
in  bad  condition,  which  was  not  intended  for  sale  but  which 
subsequent  examination  proved  to  be  swarming  with  trichinse. 

^  The  general  symptoms  of  the  malady  are  generally  suf- 
ficient for  its  diagnosis,  but  more  exact  proof  may  be  obtained 
by  the  use  of  a  small  harpoon,  invented  on  the  continent, 
which  excises  and  removes  a  small  portion  of  flesh  for  mi- 
croscopic inspection.  But,  considering  that  aU  treatment 
has  hitherto  proved  ineffectual,  it  were  perhaps  better  to 
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leave  die  sufiferer  in  the  blisB  of  ignorance  than  to  torture 
him  with  the  knowledge  of  an  incurable  sickness.  Professor 
Eckhardt,  of  Qiesseu,  has  however  obtained  permission  to 
try  experiments  in  this  direction  on  a  condemned  criminal^ 
and  it  is  to  be  hoped  that  this  opportunity  may  be  turned  to 
good  account. 

*  Prevention  is  at  all  times  better  than  cure^  and  this  we 
can  ensure  by  the  thorough  cooking  of  all  the  meat  we  con- 
sume. Salting,  smoking,  or  toasting  is  not  sufficient,  but 
rather  increases  our  chances  of  infection  by  stimulating  the 
vitality  of  the  worm. 

'  I  sincerely  hope  that  my  remarks  may  not  tend  to  make 
any  of  you  feel  uncomfortable,  or  cause  you  to  conjure  up 
imaginary  dangers  in  connection  with  your  daily  food.  It  is 
satisfactory  to  think  that  no  case  of  the  disease  has  ever  been 
detected  in  England,  and  I  cannot  do  better  than  wind  up 
with  a  most  reassuring  quotation  from  Cobbold : 

'  *  LfOoking  at  the  subject  in  relation  to  public  heidth,  I 
have  no  hesitation  in  saying  that  a  great  deal  of  unnecessary 
fear  has  been  created  in  this  country.  No  doubt  the  im^ 
perial  authority  in  Russia  had  good  grounds  for  recently 
issuing  an  order  prohibiting  the  importation  of  pork  into 
that  country,  since  severe  epidemics  of  trichinosis  had  oc- 
curred in  neighbouring  German  States.  In  this  country, 
however,  ordinary  precautions  will  suffice.  English  swine 
are  almost,  if  not  entirely,  free  from  this  so-called  disease ; 
and  not  a  single  case  of  trichinosis  in  the  living  human  sub- 
ject has  been  diagnosed  in  the  United  Kingdom.  Some 
twenty  or  thirty  cases  have  been  discovered  post  mortem^ 
and  it  is  highly  probable  that  most,  if  not  all,  of  these  trichi- 
nised  individuals  had  contracted  the  disease  during  life  by 
eating  German  pork  sausages  or  other  preparations  of  foreign 
meat.*  * 
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Collection  of  Rugby  Plants  which  had  obtained  the  School 
Prize^  hj  J.  D.  Armitage. 

H.  G.  Wauton  read  the  following  Paper,  *  Botanical 
Notes  for  1870/ 

^  Early  in  the  spring  of  this  year  I  noticed  to  the  Pren- 
dent  that  our  botanical  report  for  this  season  was  not  likely^ 
owing  to  the  entire  loss  of  all  our  chief  botanists,  to  trouble 
the  Society  with  its  length.  The  eneigy  of  one  or  two 
individuals  at  one  time  would  supply  us  with  a  report  of 
some  500  plants  noticed  with  their  time  of  flowering,  and 
20  or  30  new  ones  added  to  our  already  large  list.  To 
keep  up  the  interest  in  this  department  of  the  Society's 
researches,  I  proposed  that  each  of  the  districts  into  which, 
for  botanical  purposes,  the  neighbourhood  has  been  divided, 
should  each  be  placed  under  the  special  care  of  a  separate 
member,  and  that  each  member  should  send  in  at  the  end  of 
the  year  the  report  of  his  own  province ;  this  would  ensure 
a  more  thorough  working  out  of  the  country,  and  make  an 
interesting  comparison  of  dates,  localities,  &c* 

'  I  imdertook  myself  the  district  between  the  Dunchurch 
and  Lawford  Boads,  of  which  I  have  the  report  before  me, 
and  to  match  which  I  hope  to  see  other  reports  from  other 
quarters. 

'  I  have  not  noticed  by  any  means  all  I  might  have  done, 
but  I  have  recorded  the  time  of  flowering  of  over  200  plants. 

*  Of  these  6  are  new  to  the  list* 

Hyoscyamus  niger  (L),  (black  henbane). 

Galium  tricome  (With). 

Orchis  pyramidalis  (L). 

Nymphoea  alba  (L),  .(white  waterlily). 

Anchusa  sempervirens  (L),    1       ,      ,.     .      . 

-c     -     T         i:  •     1    /  A  n\      r  naturalized  only. 
Foemculum  omcmale  (All),    J  •' 

*  To  this  list,  H.  G.  Wanton  has  already  (March,  1871}  added 
Veronica  triphyllos  (L),  (fonnd  amongst  several  other  Yeronicaa  in  a 
stnhhle-field),  a  plant  properly  only  belonging  to  Sa£fblk  and  Yorkshire, 
and  lithospermom  officinale  (L),  an  old-year  plant  detected  by  its  seeda. 
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'  1  recovered  to  the  list,  before  considered  as  lost 
Solidago  Yirga-aurea  (L),  (golden  rod). 

'  1  important  plant  to  be  removed  from  brackets,  as  being 
found  now  within  the  required  distance  of  4  miles 
Linaria  elatine  (Mill). 

*  Several  important  plants  for  which  fresh  stations  have 
been  found,  such  as 

Carduus  acaulis  (L). 
Campanula  latifolia  (L). 
Campanula  hjbrida  (Sm). 
Solanum  nigrum  (L). 

Digitalis  purpurea  (L),  (foxglove,  once  very  abim- 
dant  near  Bugbj,  but  now  almost  unknown). 

*  I  must  also  record  the  loss  of  2  plants,  I  fear  altogether, 
to  the  list,  which  I  looked  for  but  could  not  find,  or  rather 
found  gone. 

*  Antirrhinum  majus  (L),  (snapdragon) — only  locality  an 
old  wall  at  Lawford  HaU ;  has  been  on  the  list  as  existing 
on  that  spot  since  1831.    Extinct,  1870. 

*  Erica  tetralix  (L),  (heath) — ^lately  found  in  afew  solitary 
spedmens  in  a  lane  on  the  road  to  Frankton,  just  past  the 
avenue,  now  apparently  choked  to  death  by  furze  bushes. 

*  Lastly,  Campanula  patula  (L),  one  of  the  best  plants  on 
the  list.  I  could  only  find  2  specimens  this  year  where  before 
I  have  found  a  dozen  or  more.     This  would  be  a  great  loss. 

^  And  now  perhaps  it  would  not  be  uninteresting,  at  least 
to  those  who  care  about  Botany,  though  I  fear  they  are  in  a 
minority,  to  know  a  Utile  about  the  history  of  these  new 
plants.  I  have  taken  the  trouble  to  look  them  up  in  the 
Cybele  Britannica. 

'  Hyoacyamus  niger  is  a  native  roadside  plant :  as  it  only 
grows  near  villages  and  on  roadsides  it  is  more  than  probable 
that  it  gets  carried  there  with  gravel.  It  is  of  British  type, 
t.e.,  whatever  ita  origin,  whether  foreign  or  native,  it  haa  so 
assimilated  itself  to  the  climate  and  soil  of  England,  that  it 
is  now  a  imiversal  British  plant. 

'  Galium  tricorne^  so  called  from  the  3  seeds  or  burs 
which  are  reflexed  in  a  curve  inward,  is  closely  allied  to  the 
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common  sticky  weed  in  the  hedges  which  eyerjone  knows. 
It  is  a  plant  probabi  j  of  Germanic  type,  ue^  belonging  to 
the  south-eastern  counties  which  lie  by  the  Grerman  Ocean, 
and  which  include  a  large  number  of  local  plants.  K  so, 
this  is  quite  one  of  the  outside  stations  for  it.  In  the  Cybele 
Britannica  a  query  is  expressed  as  to  its  being  of  Germanic 
type.  In  this  instance  I  found  it  side  by  side  with  Silene 
noctiflora,  which  is  put  down  as  being  essentially  of  Germanic 
type,  and  has  abnost  identically  the  same  range.  It  is 
probably  a  colonist  introduced  with  the  com,  though  such 
authorities  as  Hooker  and  Babington  admit  it  as  a  native. 

*  Ni/mphcBa  alba,  the  white  waterlily,  found  this  summer 
at  Wolston  Mill ;  the  natives  I  heard  were  very  proud  of  it, 
and  it  certainly  did  look  very  beautiful  growing  on  the 
river  there.  It  is  difficult  to  get,  for  the  meadows  by  the 
river  are  strictly  kept  from  trespassers  (of  which  I  was  one), 
and  the  river  keeps  them  jealously  in  the  middle  of  the 
stream.  The  last  difficulty  I  met  by  taking  French  leave 
of  a  small  punt  I  found,  about  half  full  of  watery  which  I 
hope  you  may  find  still  there  if  you  go  for  the  same  purpose. 
The  plant  I  find  has  been  known  there  for  the  last  half- 
century  :  I  only  wonder  it  has  not  been  found  before. 

*  It  is  of  British  type  and  rather  local. 

'  Orchis  pyramidalis,  of  which  I  found  a  solitary  speci- 
men on  the  Leamington  Railway  banks,  brings  our  list  of 
orchises  to  5  out  of  the  10  mentioned  in  Bentham,  a  larger 
proportion  than  most  counties  can  boast. 

'  This  species  is  one  of  those  appealed  to,  to  illustrate 
geological  or  chemical  influence  on  distribution  of  plants. 
Its  abundance  on  chalk,  lias,  and  mountain  limestones,  in 
many  parts  of  England,  with  its  entire  absence  or  great  rarity 
in  the  intermediate  tracts,  can  only  be  accounted  for  by  the 
nature  of  the  soil.  A  so-called  chalk  or  limestone  plant 
restricted  to  a  county  or  two,  may  be  only  a  very  local  one, 
happening  to  grow  on  chalk  or  limestone:  but  a  species 
which  appears  and  disappears  repeatedly,  as  we  cross  a  long 
extent  of  country,  in  accordance  with  the  presence  or  absence 
of  carbonate  of  lime  in  the  soil,  forces  one  to  suppose  a  con- 
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nection  between  the  two  facts.  It  is  curious  there  should 
not  be  more  of  it  here  on  this  limestone  soil :  I  searched  the 
banks  for  a  mile  or  more,  but  could  not  find  a  second. 

'  Lf  astljy  I  would  call  jour  attention  to  2  rare  and  rather 
curious  monstrosities  or  varieties  of  the  Herb  Paris  (to  be 
found  in  abundance  in  Coombe  wood),  which,  though  its 
name  only  allows  it  to  have  4  leaves,  (quadrifolia),  has 
taken  the  liberty  in  one  instance  to  have  5,  in  another  6, 
both,  especially  the  latter,  extremely  unusual.  It  is  one  of 
those  monstrosities  which  may  be  put  under  a  distinct  head, 
resulting  from  luxuriant  growth.  The  &-leaf  species  was 
about  1ft.  high.* 

W.  B.  Lowe  (member),  read  a  Paper  on '  Saxon  Remains 

at  Aylesford^  also  exhibiting  a  series  of  fossil  from  the  gault 

collected  there  this  summer. 

G.  Darbishire  (member),  read  a  Paper  on  ^  Flint  Weapons 

found  near  Thetford^  comparing  them  with  specimens  from 

Australia,  Denmark,  New  Zealand,  and  Mexico. 


The  following  Papers  were  read  at  the  first  meeting  in 
1871,  but  as  their  interest  is  especially  connected  with  1870, 
we  have  decided  to  print  them  in  this  report. 

^  Note  on  the  Starlight  Evenings  of  1870,  by  the  Rev.  T. 

N,  Hutchinson,* 

*  During  the  past  year  I  have  kept  a  record  of  the  number 
of  evenings  in  each  month  that  were  more  or  less  starlight. 
My  observations  do  not  profess  to  extend  beyond  12  o'clock, 
so  that  doubtless  the  result  appears  less  favourable  than  it 
would  have  done  had  the  early  morning  hours  been  included. 
I  ought  also  to  add  that  the  observations  have  been  taken 
rather  from  the  telescopic  point  of  view,  it  being  well  known 
that  those  nights  on  wluch  the  stars  look  most  brilliant  to  the 
naked  eye,  are  by  no  means  the  best  suited  for  astronomical 
purposes. 
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^The  results  are  giren  in  the  following  table. 

*  The  first  column  shews  the  number  of  nights  in  each 
month  that  might  be  called  '  splendid,'  with  entire  absence  of 
douds,  and  first-rate  definition  for  the  telescope. 

'  The  second  column  gives  the  eyenings  that  were  also 
continuouslj  starlight,  and  might  be  called  'fine,'  but  with 
less  perfect  definition,  either  from  ezcessiye  sparkling  or  the 
reverse,  too  much  haze  or  vapour. 

'  The  third  column  shews  the  nights  which  were  starlight 
either  for  the  first  or  latter  part,  or  at  intervals ;  and  the 
fourth  column  gives  those  evenings  on  which  no  stars  at  all 
appeared,  at  least  before  12  o'clock. 


<  Splendid.' 

•  Fine.' 

•Modeimte.' 

No  Stan. 

January     . 

4 

5 

9 

... 

13 

February  . 

0 

6 

6 

... 

16 

March  .     . 

3 

5 

6 

•  •  • 

17 

April     •     • 

8 

9 

5 

■  .  a 

8 

May .    .     . 

5 

7 

9 

•  •  . 

10 

June     .    • 

5 

10 

2 

•  •  • 

13 

July      .    . 

6 

8 

3 

•  a. 

14 

August.    . 

From  home. 

•September 

8 

6 

4 

.  a  . 

3 

October 

3 

10 

7 

... 

11 

November . 

0 

2 

,.       11 

a  .  • 

17 

December  . 

3 

8 

4 

•  •• 

16 

*  The  table  gives  the  foUovring  results. 

*1.  The  finest  telescope  nights  were  in  April  and 
September. 

'2.  The  only  months  in  which  no  ^splendid'  nights 
occurred  were  February  and  November. 

'  3.  The  greatest  number  of  starless  nights  were  in 
February,  March,  November,  and  December. 

'4.  In  each  month  more  than  half  the  nights  were  more 
or  less  starlight  except  February,  March,  November  and 
December.' 


*  From  the  lOth  to  the  30th. 
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Mr.  Seabroke  (o.R.^  corr.  mem.),  who  accompanied  the 
Goyermnent  expedition  to  Sicily  to  observe  the  ^Eclipse 
of  the  Sun,^  has  supplied  us  with  the  following  accoimt. 

'  THE  ECLIPSE   OF   THE   SUN,  DECEMBEB,  1870. 

*  When  -the  expedition  to  observe  the  last  total  eclipse 
of  the  sun  was  mentioned  in  the  daily  papers,  and  generally 
talked  of,  many  persons  asked  why  so  much  public  money 
was  spent,  and  so  much  time  given  up  by  scientific  men  to 
see  the  eclipse.     A  short  account  therefore  of  what  a  total 
eclipse  teaches  us  may  not  prove  uninteresting.      There 
was  a  time — ^when   Halley  was  astronomer  royal — ^when 
eclipses  of  the  sun  were  not  much  cared  for,  for  we  find  from 
Halley  ^s  notes  a  memorandum  to  the  effect  that  a  total  eclipse 
happened  on  a  certain  day,  but  that  he  did  not  observe  it  as 
he  was  engaged  at  the  time  with  friends;  but  spectroscopes 
in  those  days  were  unheard  of,  and  of  solar  physics  little  was 
known,  and  it  probably  appeared  obvious  that  the  knowledge 
of  the  constitution  of  the  sun  would  be  little  increased  by 
attempting  to  view  it  when  obscured  by  the  moon.     But  of 
late  years  things  have  changed,  and  it  is  found  that  during 
an  eclipse  we  have  a  splendid  opportunity  offered  us  of  in- 
creasing our  knowledge  of  solar  physics ;  and  these  opportuni- 
ties, though  few  and  far  between,  are  seized  by  astronomers 
and  every  advantage  taken  of  them;  and  it  has  become  a 
recognised  thing  for  the  Government  to  lend  its  aid  to  those 
who  volunteer  to  give  up  their  time  to  the  subject;  and  this 
School  has  not  been  last  in  furnishing  volunteers,  for  in  1860, 
Mr.  Wilson,  accompanied  by,  I  believe,  one  or  two  other 
Rugbeians,  went  with  the  expedition  to  Spain,  and  in  the 
expedition  last  December  four  Bugbeians*  took  part.     But 
to  return  to  our  subject.     In  all  eclipses  as  soon  as  the  moon 
covered  the  sun,  a  number  of  red  flames  were  seen  surround- 
ing the  dark  body  of  the  moon.     This  is  shewn  in  fig.  ii. 
where  the  circle  represents  the  edge  of  the  sun  as  ordinarily 


*  Three  Corresponding  Members  of  oar  Society,  Messrs.  Seabroke, 
fi.  £.  Hammond,  and  Fison. — [Ed.] 
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aeen,  and  the  other  line  the  external  limit  of  the  red  flames 
as  seen  bj  me  at  the  last  eclipse.  Those  flames  appeared  to 
extend  in  some  cases  for  50,000  miles  or  more  aboye  the  edge 
of  the  moon,  and  were  found  to  belong  to  thie  sun,  but  were 
never  seen  except  when  the  bright  disc  of  the  sun  was  covered 
by  the  moon,  on  account  of  our  atmosphere  between  us  and 
the  sun  reflecting  so  much  sunlight  as  to  completely  over- 
power the  weak  light  of  red  flames. 

'During  the  eclipse  of  1868  these  red  flames  were  ex- 
amined with  the  spectroscope,  and  found  to  consist  of  hy- 
drogen in  an  incandescent  state.  The  day  after  the  eclipse 
M.  Janssen  found  that  with  the  spectroscope  he  could  see 
these  red  flames  without  the  aid  of  an  eclipse,  and  Mr.  Norman 
Lockyer  at  the  same  time  independently  made  the  same 
discovery  in  this  country.  By  this  method  the  sun,  as  we 
ordinarily  see  it,  is  found  to  have  an  envelope  of  incandescent 
hydrogen  completely  surrounding  it  to  a  depth  of  nearly 
4,000  miles,  and  this  layer  of  gas  is  subject  to  immense 
disturbances,  portions  of  it  being  thrown  up  by  some  power 
below  to  heights  sometimes  exceeding  10,000  miles,  so  form- 
ing the  red  flames  seen  in  the  eclipses.  But  above  the  red 
flames,  and  surrounding  the  eclipsed  sun,  was  always  seen  an 
halo  of  light  called  the  ''corona,"  and  numerous  drawings 
were  made  of  it  by  difierent  observers.  Fig.  i.  represents 
the  corona  as  drawn  by  Professor  Watson  during  the  last 
eclipse.  In  some  cases  it  was  made  to  extend  to  a  distance 
of  two  or  three  times  the  moon's  diameter,  with  a  number  of 
coloured  rays  apparently  proceeding  from  the  sun  or  moon ; 
while  in  other  drawings  it  only  appeared  to  extend  a  very 
short  distance — ^perhaps  a  tenth  of  the  height  figured  in  other 
drawings.  This  corona  was  carefully  examined  with  the 
spectroscope  during  the  last  eclipse  in  America,  but  without 
very  decisive  results.  It  was  thought  by  some  to  belong  to 
the  sun,  and  by  others  to  be  the  efiect  of  our  own  atmosphere ; 
or  possibly  the  moon  might  be  the  cause  of  it.  Now  the 
principal  object  in  the  last  eclipse  was  to  determine  what 
the  corona  is— of  course  there  were  other  things  to  be  done, 
as  to  determine  the  time  of  the  contacts  of  sun  and  moon  as  a 
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check  on  the  solar  and  lunar  tables,  the  estimation  of  the 
chemical  intensity  of  the  light  for  different  grades  of  obscura- 
tion, the  amount  of  general  darkness,  the  effect  on  animals,  &c. 
'  The  corona  question  was  to  be  settled  by  the  assistance 
of  photography,  the  spectroscope,  polariscope,  and  sketches. 
I  must  confine  myself  to  the  evidence  afforded  by  the  Sicilian 
expedition,  as  at  present  I  have  only  a  very  general  know- 
ledge of  what  the  others  have  done.  The  photographs  taken 
by  Mr.  Brothers  show  a  corona  roimd  the  sun  extending  to 
a  distance  of  about  5'  of  arc,  and  in  one  photograph  rays 
appeared  of  a  length  greater  than  the  diameter  of  the  sun, 
but  very  faint.  The  polariscope  showed  the  light  from  the 
corona  to  be  polarised  radially.  The  spectroscope  showed  a 
green  line  on  a  faint  continuous  spectrum.  The  sketch  made 
by  Professor  Watson  (see  fig.  ii.  in  plate  yi.)  shows  a  corona 
extending  for  S  of  arc  from  sun,  with  a  certain  amount  of  stray 
atmospheric  illumination  beyond,  but  the  line  of  demarcation 
between  this  and  the  corona  is  very  visible.  This  sketch  was 
compared  with  a  drawing  of  the  chromosphere  which  I  made 
before  totality,  and  the  elevated  parts  of  the  corona  corres- 
ponded in  position  with  the  elevations  of  the  chromosphere, 
showing  that  the  corona  belongs  to  the  sun.  From  this 
evidence  we  must  conclude  that  there  exists  a  layer  of  in- 
candescent gas  above  the  hydrogen  of  the  chromosphere, 
giving  a  spectrum  consisting  of  a  green  line  on  the  faint 
continuous  spectrum  always  given  by  incandescent  gases,  and 
extending  for  a  distance  of  5'  of  arc  from  the  limb  of  the  sun 
as  ordinarily  seen.  This  gas  is  unknown  to  us  and  is  lighter 
than  hydrogen.  It  is  very  probable  that  the  corona  extends 
higher  than  5',  but  beyond  this  point  it  would  approach  so 
near  to  a  vacuum  that  we  may  take  5'  as  its  practical  limit. 
Professor  Young,  by  comparing  the  total  amount  of  light 
from  the  corona  with  that  of  the  chromosphere,  and  also  their 
respective  intrinsic  brightness,  arrived  at  the  conclusion  that 
its  extent  is  more  than  8';  but  his  process,  though  theoretically 
good,  is  in  practice  very  rough.  The  radial  polarisation  is 
evidence  of  light  reflected  from  the  corona  or  something  in 
it»— -it  may  be  that  there  are  liquid  or  solid  particles  in  the 
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gM  produced  by  oondenBation,  or  meteoric  Btreams  may  be 
the  cause  of  it.  The  light  and  rays  seen  in  former  eclipses 
extending  beyond  this  envelope,  or  corona  proper,  were  pro- 
bably due  to  our  atmosphere,  and  in  some  measure  to  the  eyes 
of  the  observers,  which  accounts  for  the  drawing  making  die 
corona  appear  of  such  various  heights.  Since  the  corona  gives 
a  monochromatic  light,  it  appears  obvious  that  it  can  be  ex- 
amined at  any  time  without  the  aid  of  an  eclipse,  in  the  same 
manner  as  the  envelope  of  hydrogen  below  it  can  be  examined 
by  the  Janssen-Lockyer  method.  Greater  dispersive  power 
than  is  usually  used  for  the  hydrogen  would  of  course  be 
required,  as  the  light  is  so  much  weaker.  We  may  compare 
the  exterior  portions  of  the  sun  to  the  layers  of  an  onioiu 
Corresponding  to  the  outer  layer,  we  have  the  corona  con- 
sisting of  a  gas  unknown  to  us,  next  comes  the  hydrogen, 
then  a  gas  giving  a  yellow  line  in  the  spectroscope  intermixed 
with  the  hydrogen  but  not  reaching  quite  to  the  upper  limit 
of  it,  and  forming  with  it  the  chromosphere.  Then  come  the 
layers  of  sun  as  ordinarily  seen  by  us,  consisting  chiefly  of 
metals  in  a  state  of  vapour,  called  the  photosphere.  The 
upper  layer  of  the  photosphere  next  below  the  chromosphere 
consists  of  magnesium  vapour,  then  come  layers  of  sodium 
barium  and  iron ;  below  these  we  are  uncertain  as  to  the  order 
of  layers,  although  we  detect  the  presence  of  vapour  of  a 
number  of  substances  we  have  on  our  earth.  More  would 
probably  have  been  done  to  fix  the  exact  position  of  the 
green  line  of  the  corona  had  the  weather  at  Catania  been 
much  more  favourable,  as  the  largest  instruments  were  there* 
Mr.  Lockyer  had  a  9in.  reflector  with  one  prism,  and  a 
vacuum  tube  giving  the  spectra  of  hydrogen  and  magnesium 
for  comparison.  Professor  Roscoe  had  a  refractor  and  iron 
spectrum  for  comparison ;  and  I  had  a  6in.  refractor  with  6 
prisms,  and  a  micrometer  in  the  eyepiece  of  the  spectroscope, 
so  that  I  could  have  measured  the  height  of  each  line  in  £he 
chromosphere,  to  see  if  it  really  extended  higher  than  it 
generally  appeared  without  an  eclipse.  I  also  had  an  arrange^ 
ment  whereby  the  position  of  any  line  could  be  registered 
by  bringing  it  to  the  cross-wires  of  the  eyepiece,  and  pressing 
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a  poixit  wbicb  made  a  mark  on  a  strip  of  paper.  Mr.  Pedlar 
also  had  a  small  direct  vision  spectroscope  with  hydrogen 
tube  for  comparison.  The  chemical  intensity  of  the  light 
taken  by  Professor  Thorpe  during  totality  was  nil^  although 
there  was  sufficient  light  reflected  from  the  surrounding 
horizon  over  the  sea  to  render  the  figures  on  my  micrometer 
visible.  I  observed  the  first  contact  with  the  aid  of  the 
spectroscope^  an  idea,  I  believe,  due  to  Professor  Young,  and 
the  method  seems  admirable,  the  bright  hydrogen  line  being 
gradually  extinguished,  so  that  you  have  several  seconds 
warning  before  the  instant  that  the  moon  appears  to  touch 
the  photosphere.  The  only  difficulty  is  in  placing  the  slit  on 
the  point  of  contact ;  however,  having  got  a  near  approxima- 
tion, a  sweeping  motion  should  be  given  to  the  telescope, 
and  till  the  position  where  the  bright  line  is  shortest  is  found, 
this  will  be  the  point  of  first  contact.  It  is  very  probable 
that  the  observations  on  the  sun's  corona  will  throw  some 
light  on  the  constitution  of  the  terrestrial  auroras.  The 
green  line  of  the  corona  may  be  found  to  coincide  with  one 
of  the  principal  aurora  lines,  when  the  position  of  each  has 
been  more  accurately  determined,  so  that  we  may  have  a 
non-luminous  corona  like  the  sun  rendered  sometimes  lumi- 
nous by  electric  discharges.  But  our  auroras  give  a  red 
light  in  some  parts,  and  the  spectrum  of  this  is,  for  aught  we 
know,  similar  to  that  of  hydrogen,  and  in  other  parts  it  gives 
a  white  light  and  the  corona  a  white  one :  so  we  may  ask  if 
we  have  not  also  a  chromosphere  and  corona,  and  further, 
may  not  the  gas  constituting  the  corona  be  in  reality  the  so- 
called  "  luminous  ether "  more  condensed  by  attraction  in 
the  neighbourhood  of  heavenly  bodies  ?  The  laws  of  diffusion 
of  gases  would  seem  to  entirely  negative  all  this,  but  to  all 
appearance  they  do  not  hold  good  with  respect  to  the  sun. 
Again^  what  can  be  the  constitution  of  the  zodiacal  light, 
and  of  comets.  In  all  this  there  is  a  wide  field  for  speculation, 
and  for  mental  and  manual  labour. 

*  To  go  further  into  the  subject,  and  argue  pro  and  eon, 
would  take  more  time  than  is  at  my  disposal.  I  mention 
these  speculations  to  you,  mainly  for  the  purpose  of  showing 
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that  there  is  a  vast  expanse  for  research  in  astronomy,  as 
there  is  in  all  other  branches  of  natural  science,  and  to  set, 
if  possible,  some  of  you  to  work  at  original  researches,  each 
taking  up  his  own  pet  subject,  for  we  are  too  prone  to  think 
that  only  the  most  distinguished  men  of  science  are  able  to 
make  discoveries ;  but  it  is  by  making  discoveries  that  men 
rise  to  distinction.' 


REPORTS  OF  SECTIONS  FOR  1870. 


Geological  Section, 

new  to  the  list  and  not  recorded  in  Geological  Album : 

Fucoids  .  Rugby  Pits 

Khynconella        .  .  Rugbj  Pits  and  Lower  Hillmorton 

Terebratnla  NnmiBmalis  .  Rugby  Pits 

ATicola  SinemnrienBifl  Upper  Hillmorton 

Lima  gigantea  .  Upper  Hillmorton 

Pinna    .  Rngby  Pits 

Cardinia  Listeri   .  .  Rngby  Pits 

ActaBonina  fragilis  .  Upper  Hillmorton 

Tooth  of  fish        .  •  Upper  Hillmorton 

Remains  of  Icthyosanms  \  Newnham  Regis  and 

Remains  of  Plesiosanrus  )  Long  Lawford. 

During  the  past  year  a  drain  has  been  dug  firom  the  head  of  Pig- 
stye  Lane  to  the  Workhouse,  with  a  branch  on  the  Clifton  Road ;  the 
depth  varied  from  12  to  23  feet,  but  the  lias  clay  was  not  reached,  the 
whole  drain  being  cut  through  the  brown  clay  containing  striated  chalk 
pebbles. 

At  the  Upper  Hillmorton  Claypits  ammonites  of  any  size  are  be- 
coming rare ;  on  the  contrary,  specimens  of  Montivaltia  rngosa,  once  rare, 

ue  now  common  and  of  larger  size  than  formerly. 

J.  Abmitags. 

Mote  by  C.  S.  Tatlob,  (corresponding  member). 

The  following  extract  is  taken  from  page  281  of  the  Philosophical 
TnnsactioDS  of  1791 ;  it  is  written  by  Thomas  Barker,  Esq.,  of  Lyndon, 
in  Rutland,  and  is  appended  to  some  Meteorological  obserrations.  It 
Mems  deserving  of  credit  from  the  accurate  knowledge  which  must 
have  been  personally  obtained  of  the  limits  of  the  chalk  formation, 
and  from  the  circumstantial  account  of  the  pit  which  the  author  gives ; 
if  it  is  true,  it  throws  considerable  light  on  the  mode  of  formation  of  the 
chalky  and  flinty  drift  of  Rugby. 

After  correctly  describing  the  course  of  the  chalk  in  the  south  of 
Bngland,  from  Devonshire  one  part  running  along  the  southern  counties 
to  Dover,  and  another  portion  leaving  the  first  about  Reading,  crossing 
by  Dunstable  Baldock  (in  Hertfordshire),  and  Oog  Magog  Hills  in  Cam- 
^iridgeshire ;  and  after  alluding  to  the  chalk  in  the  Yorkshire  Wolds, 
^  writer  goes  on  to  say,  *  I  did  not  know  till  lately  that  we  had  any 
I  ehilk  nearer  to  us  than  Maddingley  (this  is  an  outlier  of  the  chalk  near 

Ckobridge,  and  is  really  the  nearest  chalk  belonging  to  the  great  mass 
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of  the  IbnnAtion) ;  but  Mrenl  jmn  ago  the  people  of  KidlingtoDy  in 
RatUmdi  digging  for  stone  to  mend  Uieir  roads,  met  with  a  bed  of 
chalk,  at  which  they  were  mnch  surprised  and  did  not  know  what  it  was, 
having  never  seen  a  chalk  pit  before.  After  I  heard  of  it,  I  wait  to 
examine  the  place  and  found  it  a  regolar  chalk  pit,  with  rows  of  flints 
lying  in  it,  as  is  nsoal  in  the  south  of  England.  The  chalk  is  not  soft 
like  that  they  write  with,  but  very  mnch  like  that  they  dig  near  Baldock; 
nor  are  the  flints  so  black  as  those  in  the  south  of  England,  but  veined, 
of  a  light  coloured  flint,  and  white,  some  parts  much  mixed  with  chalk, 
and  are  broken,  not  whole  ones.  They  may  have  dug  the  pit  six  yards 
long  and  two  deep,  but  how  far  the  ehalk  reaches  I  do  not  know.  The 
ground  about  it  has  plainly  been  formerly  dug,  perhaps  30  yards  square, 
but  completely  turfed  over  again,  with  the  same  strong  turf  as  the  rest 
of  the  close,  which  is  rich  pasture  land  and  feeds  oxen  for  the  Smithfield 
market,  not  like  the  short  grass  on  the  chalky  downs.  Riding  last  autumn 
along  the  turnpike  road  near  Stukely,  in  Huntingdonshire,  I  saw  asmaU 
patch  of  chalk,  a  few  yards  long,  in  a  bcmk  which  had  been  dug  away 
by  the  roadside ;  so  that  though  we  did  not  know  there  was  any  chalk 
at  all  in  this  country,  and  there  certainly  is  very  little,  yet  here  are  now 
two  places  where  it  has  been  met  with.' 

Ridlington  is  3  miles  N.W.  of  Uppingham,  and  about  25  miles  N.E. 
of  Rugby  i  according  to  the  large  map  of  the  Geological  Society  it  stands 
on  the  lias  and  lower  oolite;  it  is  as  nearly  as  possible  the  same  distance, 
44  or  46  miles  firom  the  chalk  escarpment,  as  Rugby  is. 

I  have  never  eome  across  this  observation  except  in  an  essay  of  Dr. 

Buckland's,  in  the  Geological  Transactions  for  1821 ;  but  even  if  it  is 

known,  the  original  account  is  interesting. 

C.  S.  Tatlor. 

llie  following  list  of  fossils  in  the  Oxford  Museum,  labeUed  as  found 
near  Rugby,  has  been  contributed  by  C.  S.  Taylor. 

Locality,  Lawfobd.  This  place  is  once  referred  to  as  Lawford  CaTe, 
so  it  is  prol»bly  the  same  place  as  that  where  the  bones  were  found. 

The  fossils  found  at  Lawford  are : 
Brachiopoda — Rhynconella  tetraedra ;  SpirifiBra  rostrata. 
Manomjfaria — T^ima  Hermanni. 
JHmyaria — Pachyodon ;  Pholadomya  ambigua. 
Oiuteropoda — ^Trochus  (very  like  pleurotomaria). 
Ctphaiopoda — Ammonites  armatus— Nautilus  striatns. 

Locality,  Kilsbt. 
Mwixnnyaria — Pema. 
Dimyaria — ^Cucullea. 

There  are  also  other  shells  labelled  Rngby,  bat  I  thought  that  too 
vague  to  be  of  any  use  to  the  Rugby  collection. 

C.  S.  Tatlob. 
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Zoological  Section. 

Dates  of  the  eerlieet  eggs  recorded  as  taken. 

April  2nd.  Crowi  Rook,  Peewit,  Moorhen,  Magpie,  Thmeh,  Black- 
hird,  Mieselthnuh. 

May  6th.  Chaffinch,  Greenfinch,  Starling,  Hedge-Sparro  w.  Sparrow, 
Wren,  Linnet. 

May  Itth.    Lark. 

May  14th.    Kestrel. 

May  22nd.    Tellowhammer. 

May  20th.    Meadow  Pipit. 

May  23rd.  Sparrow  Hawk^Whitethroat,  Blaok-headed  Banting, 
Grcater  Tit,  Red-backed  Shrike. 

May  3l8t.    Com  Bunting,  Sedgewarbler. 

June  2nd.    Coot,  Lesser  Whitethroat,  Tree-Sparrow,  Golden  Creeted 

Wren  with  jonng.  Blackcap. 

N.  Mastsrman. 

Photographs  presented  by  T.  Higgin,  Esq.  :*- 

Arachnoidiscns  Ehrenbergii 
Plenroaigma  formosnm 
Anlaeodiscns  margaretacens 
Diatoms  from  Singapore 
Diatoms  from  Duck  Pond,  Maine 
Diatoms  from  Bombay 
Diatoms  from  California 
Spiracle  of  Blow  Fly 
Proboscis  of  Blow  Fly 
Sting  of  Bee 
Tongue  of  Bee 

Mite  of  Hnmble  Bee  (Acaros  of 
Bombns  terrestris) 


Spinnerets  of  Spider  (Epeira  Dia- 

dema) 
Foot  of  Spider  (Epeira  Diadema) 
Foot  of  Caterpillar 
Tongue  of  Drone  Fly 
Tongue  of  Cricket 
Tongue  and  Lancet  pf  Empis  Fly 
Head  of  small  Marsh  Crane  Fly 
Kellow  Grass  Fly  lIx>uchoptera 

lutea) 
Head  of  Yellow  Long-legs  (Tipula 

IntesccDs) 
Proboscis  of  Anthomyia  pluTiatilis 
Pseudo  Scorpion 


Botanical  Section, 

SoTeral  new  plants  have  been  added  to  the  list :  Geum  intermedium, 
found  at  Coombe  by  J.  Armitage ;  Cuscuta  Hassiaca  (Pfeiff),  in  a  field 
of  lucerne  belonging  to  Mr.  Edmunds,  by  Mr.  Kitchener ;  and  seTeral 
plants  by  H.  G.  Wanton,  for  which  see  page  34. 

The  Floral  dates  for  the  year  were  contributed  by  H.  G.  Wanton, 
(who  has  made  a  careftil  fiora  of  all  the  plants  in  the  Dunchnrch  or  *  d ' 
diftrict),  J.  Armitage,  and  others. 

C.  F.  Adam. 
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A  lilt  it  oontrilnited  bj  H.  O.  Wanton  of  plants  rtill  out  on 
NoTomber,  1,  1870  (weather  Tory  mild} : — 

Cardnna  palnstria  Heraelenm  ■phoodjlinm 

Rnbns  firuticoras  Lapeana  eommunii 

Cardans  laneeolatns  Sonchns  oleraoens 

Cardnns  aryensis  Stellaria  graminea 

Ulez  Enropsens  Stellaria  media 

Oeraninm  Robertianum  Lonicera  Periclymwinm 

Campanula  rotnndifolia  Yicia  sepinm 

Senecio  ynlgaris  Chrysanthemnm  segetom 

Chnrophyllnm  temnlnm  f    Enphorbia  Peplns 

Capsella  BorBa-pastoris  Viola  tricolor  (anrensis) 

Yalerianella  olitoria  Braasica  sinapistmm 


Viola  caoina  Spergnla  arrensis 

Rannncnlns  acris  Matricaria  camomilla 

Bellis  perennis  Bedera  helix 

Crepis  Tirens  Senecio  ynlgaris 

H.  O.  Wautoit. 

In  Plate  tit.  will  be  seen  a  table  exhibiting  in  the  manner  described 
on  p.  7,  the  backwardness  or  forwardness  of  the  year  1870.  The  line  of 
rainfall  was  contributed  by  Captain  Constable,  of  Pailton  Honse.  It  will 
be  noticed  that  the  early  part  of  the  year  was  uniformly  dry,  except 
in  February,  when  much  snow  fell,  and  there  was  extreme  cold.  Earlj 
in  March  came  some  Tery  mild  weather,  which  had  a  marked  effect  on 
the  vegetation ;  this  advance,  however,  received  a  check  from  the  diynesi 
and  coldness  cf  the  next  month. 

The  following  is  the  table  of  the  year  :^ 

Total 
ATeragv     ninfall 

beat  at  in  Dates  of  Flowarinf  . 

8.S0.a.iii.     inchet. 

^*^'  1 128  It  2-^2  21  days  late  (6  obs.) 
^*™^jj-^f  SS  ^'^^  10  days  kte  (9  obs.) 
April  ^1--16     45-         ^^       6  days  late  (34  obs.) 

May     1^15     48-         0*68      5i  days  late  (37  obs.) 
16—31     66-5       009        0  days  late  (32  obs.) 

June     1—15     57*5       009      3  days  eariy  (50  obs.) 
16—30     59*7       0*53       }  day  early  (39  obs.) 

Jnly     1—15     60-1        1-64       .,  i    /io   u  \ 

16-31     641        015       «  days  early  (12  obs.) 

I  may  notice  the  extreme  cold  of  February,  the  great  heat  of  March 
1  and  2,  and  of  the  latter  half  of  May,  espedally  May  20,  21, 22,  and 
again  of  June  17—22. 

F.  £.  KlTCHBUBB. 


EzeMof 
heat  or 
deficit. 

+    2; 

-5J 

Exeeaior 
ninor 
deficit  per 
1  month. 

-  -30 

-6-4 
-3-9 

+   -86 

+    -9 

+    '6 

-  -28 

-2-5 
-♦•3-4 

-  -47 

-8-4 

-  -21 

+  1-7 

-  -70 

-•03 

-MO 

+  1-7 

-  -66 

+   -6 

+   -49 

+  1-9 

-1-00 

49 


-'-    .. 


0. 
28 
12 
115 

8 
»25 

a  16 
.y29 
re 
r26 

r7 
U15 


r26 

ri3 

68 

r26 
r26 

.6  3 

ye 

ril  26 


yio 

»y  15 
b.27 


iyl4 
»rill9 


48 


Cs 
B« 
Cai 

Cm 

UH 
Oei 
Cai 
Sei 
Clii 
Ca] 
Val 
Vio 
Rai 
Bel 
Cre 


om 

rain 

ben 

in  I' 

inH^ 

the 

and 


Jan. 

Feb. 

Marc 

April 

May 

June 

July 


F.  £.  Kitchener. 
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BEGISTEB  OF  PLANTS  FOB  1869,  AND  1870. 

The  mean  date  it  the  avenge  date  from  the  yean  1887—1870 ;  h  indloataa 

hibetnatioii. 

Mean.                1888.  1870. 

Tbalictnim ....     4  flaynnii  Linn.  June  9  June  12  Maj  28 

Anemone     ....     6 nemorosa,  Linn.  Mar.  18  Mar.  15  April  2 

Bannncnliu    .  •  11  a.  peltatus,  Fries.  April  8  April  8  April  15 

11  circinatns,  Sibth.  April  22 

13  bederaeens,  Linn.  April  SO  April  22  Maj  8 

14  Ficaria,  Linn.  Feb.  27  Feb.  11  Mar.  25 

15  Flammnla,  Linn.  June  14  June  12 

18  auricomus,  Linn.  April  22  April  22  May  6 

19  acris,  Linn.  April  22  April  25  April  16 

20  repens,  Linn.  May  22  by  May  29 

21  bulboBus,  Linn.  April  27  April  25  May  6 
23  Bceleratus,  Linn.  May  26 
25  aryensis,  Linn.  May  28  May  29  May  7 

Galtha       26  palustris,  Linn.  April  3  April  3  April  15 

HeUeboms  ....  ZOfiBtidus,  Linn. 
Aqnilegia    ....  31  vulgaris,  Linn. 

Berberia 35  vulgaris,  Linn.  May  14  May  7  May  26 

Kymphaea 36  alba,  Linn.  July  13 

Nuphar    37  Intea,  Sm.  May  30  May  24  June  8 

Papaver 40  Argemone,  Linn.  May  20  May  11  May  26 

41  dubium,  Linn.  June  4  May  22 

42  Rbceas,  Linn.  May  31  May  12  May  26 
Gkelidonium  . .  45  majus,  Linn.  June  9  June  29  June  3 
Corydalis    ....  49  ^ufea,  B.C.  April  9  May  6 

Fnmaria 51  officiDalis,  Linn.  April  26  April  8  April  25 

Coronopus  ....  58  Ruellii,  Gaert.  May  28 

Thlaspi    60  arvense,  Linn. 

Gapaella 63  Bursa-pastoris^DC  always  Jan.  2 

Teesdalia    ....  65  nudicaulis,  Br.  April  21  April  10  May  10 
Lepidinm    .  •  • .  67  latifoliumf  Linn. 

70  campestre,  Br.  May  13  May  22  May  15 

Draba 79  Tema,  Linn.  Feb.  18  Feb.  1  Feb.  27 

Alyssum 82  cafycinutnf  Linn. 

Cardamine  ....  84  amara,  Linn.  May  10  May  4  May  14 

85  pratensis,  Linn.  April  12  April  19  April  19 

86  birsuta,  Linn.  Mar.  23   by  April  8  Mar.  19 

Arabia 88  tbaliana,  Liun.  April  18  April  3  by  May  5 

Barbarea 95  yulgaris,  Br.  May  4  April  25  May  6 

G  • 
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Kastnrtiiim . . . .  98  officiDale,  Br.  May  16      Maj  24  May  25 

99  terreetre,  Br.  Maj  29      May  24   by  June  IS 

101  amphibinm,  Br.  May  26      May  24  June  4 

Suymbrinm    ..  102  officinale,  Scop.  May  8        April  21  May  10 

Eryaimiim  ....  106  cheirantboides,Limi.  by  Jnly  4 

107  Alliaria,  Linn.  April  20     April  18  April  25 

Braanoa 114-  Campestris,  Linn.  May  IS 

Sinapis    116  arvensis,  Linn.  Mar.  25 

Reseda    126  Intea.  Linn.  May  23      May  23 

Viola   133  odorata,  Linn.  Feb.28       Feb.  15  Mar.  19 

134  birta,  Linn.  April  8       AprUlO  AprU  10 

135- ByWatica,  Fries.  April  12     April  11  April  15 

136-  arrensis,  Murr.  Mar.  29       April  8  April  9 

Polygala 141  Tulgaris,  linn.  May  20  by  June  18  May  10 

Silene 152  inflata,  Sm. 

157  noctifiora,  Linn.  July  5 

Lychnis 162  Flos-cuculi,  Linn.  May  15      April  25  May  27 

163  diuma,  Sibtb.  &tay  2        April  27  May  6 

164  Vespertina,  Sibtb.  May  9         May  11  May  7 

165  Oithago,  liam.  June  26      June  28  June  25 
Sagina 167  apetala,  Auct.  May  27 

168  procumbenSyLinii. 

171  nodosa,  Meyer 

Spergula     ....  172  anrensis,  Linn.  (Jan.  2)  h  June  4 

Spergularia    .  .175  rubra,  Fenzl  June  5 

Arenaria 178  8erpyllifolia,Linn.  June  10      June  26 

182  trinervis,  Linn.  April  21      April  26  May  5 

Stellaria 185  media,  Witb.  always        Jan.  4  by  Mar.  3 

186  Holostea,  Linn.  April  23     April  10  April  19 

188  graminea,  Linn.  April  24  May  17 

189  uliginosa,  Murr.  May  12      April  24 
Cerastium   ....  191  aquaticum,  Linn.  June  29  May  88 

192glomeratum,Tbuill  Feb.  16 

193  triviale.  Link.  Feb.  9        Feb.  1 

Linum     202  catharticum,  Linn.    May  21       May  1 1  May  27 

MalTa 204  moschata,  Linn.  May  30  by  July  13 

205  sylvestris,  Linn.  May  17  May  29 

206  rotundifolia,  Linn.  (Feb.ll)  h  June  18 
Ulia     211  parvifolia,  Ehrb. 

212  intermedia,  D.C.  June  23       July  13 

Hyperioum     ..215  perforatum, Linn.  July  6         July  8  June  26 

216  quadrangulum,  June  24       Jnly  12  June  28 

Auct. 

217  dttbium,  Leers.  July  18  June  28 


• 


P'.rcL:.  i-e. 
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Hjpericiiin     . .  21 8  hnmifrunm,  Linn. 

220  pnlchmm,  Linn. 

221  hinntam,  Linn. 
Acer     225  eampestre,  Linn. 

226  Pseudo-piatanuSfL. 

Erodimn 228  cicntarium,  Sm. 

Qeraniom    ,,,,229 ph<Bum,  Linn. 

231  pratenae,  Linn. 

234  pnsillnm,  Linn. 

235  molle,  Linn. 

236  dissectum,  Linn. 

238  lucidum,  Linn. 

239  Robertianam,Lin. 

240  sanguineum,  Linn. 

Ozfllia 243  Acetosella,  Linn. 

RhamnnB      . . .  246  catharticns,  Linn. 
Sarothamns    . .  248  scoparins,  Xoch. 

Ulex    249  enropsBUB,  Linn. 

Ononis 254  spinosa,  Linn. 

AnthjlHs    ....  257  ynlneraria,  Linn. 
Medicago    ....  258  saliva,  Linn. 

260  lupnlina,  Linn. 
Helilotna     ....  264  officinalis,  WilkL 
Trifolinm    ....  267  repens,  Linn. 

b  incarnatum,  Linn. 

271  pratense,  Linn. 

272  (medium),  Linn. 

273  hyhridum,  Linn. 
277  striatum,  Linn. 

280  fragjferum,  Linn. 

281  procumbenSjLinn. 

282  minus,  Relhau. 
Lotos  283  comiculatu8,Linn. 

284  major,  Scop. 

Omithopua  ...  291  perpusilius,  Linn. 

Vida    297  Cracca,  Linn. 

298-  6ti-«a<MHi,S7me,EB 
298-b.  (Bobartii),For8t 
301  sepium,  Linn. 

303  hirsuta,  Koch. 

304  tetrasperma,  Moen. 

Lathynis 308  pratensis,  Linn. 

Orobns    312  (tuberoeus),  Linn. 

Pnmiif      314-  spinosa,  Linn. 


Mean. 

1869. 

1870. 

July  26 

June  23 

June  1 

Julyl 

Julys 

July  12 

April  23 

May  3 

April  19 

May  20 

April  19 

by  May  27 

June  4 

June  12 

May  21 

MayO 

May  1 

May  4 

June  8 

June  8 

May  4 

May? 

April  29 

May  6 

April  9 

April  11 

April  23 

June  8 

by  June  29 

June  4 

April  27  by  May  13 

always 

Jan.  6 

Jan.  31 

June  15 

June  1 
May  11 

June  26 
June  7 

April  30 

May  1 

May? 

May  29 

June  10 

May  31 

June  11 

May  24 
June  2 

MayO 

May  2 

May  20 

June  16 

June  30 

Junes 

June  16 

June  4 

June  8 

June  11 
June  23 

June  4 

June  23 

May  20 

June  28 

May  23 

June  28 

June  28 

June  7 

June  26 

June  13 

May  12 

May  2 

May  21 

May  7 

May  11 

May  16 

May  14 

May  1 

May  29 

June  6 

Julys 

June  4 

June  6 

June  4 

May  26 

May  21 

April  4 

April  1 

by  May? 
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Pmnui    314-  insititia,  Linn. 

316  Census.  Auct.,Tar. 
SpirtBa    317  Ulmaria,  Linn. 

318  Filipendula,  Linn. 
Geum 321  urltanum,  Linn. 

322  rirale,  Linn, 
b.  intermedium,  Ehr. 
PotentiUa   ....  327  anserina,  Linn. 

331  reptans,  Linn. 

332  Tonnentilla,  Sch. 

333  Fragariastrum,  Eh. 

Fragaria 335  vesca,  Linn. 

Bubus 339  IdsBus,  Linn. 

340  cfBsiuB,  Lion. 

340*  frutioosus,  Aueti 
▼ar. 

350  rubiginosa,  Linn. 
Bosa    351  canina,  Auct 

353  arvensis,  Linn. 
Agrimonia  .  •  • .  354  Eupatoria,  Linn. 

354b  odorata,  Mill. 
Sanguisorba    .  .354*  offioinalis,  Linn. 
Poterium 355  Sanguisorba,  Linn 

355*  fntirica^«m,8pach 
AlchemiUa  ....  356  Tulgaris,  Linn. 

358  arrensis,  Soop. 
CratflBgus    ....  360  Oxyacantha,Linn. 
Pyms 363bm«ris 

366  Aucuparia,Gaertn. 
Epilobium  ....  367  angustifolium,Lin. 

368  hirsutum,  Linn. 

369  paryiflonimySchreb 

370  montanum,  Linn. 

372  palustre,  Linn. 

373  tetragonum, 

"  Linn,"  Benth 

CircflBa 377  lutetiana,  Linn. 

Callitriche  ....  383  Tema,  Linn. 
Ceratopbyllum  387  demersum,  Linn. 
Lythrum     ....  390  Salicaria,  Linn. 

Bryonia 393  dioica,  Linn. 

Montia    394  fontana,  Linn. 

Sclerantbus     . .  399  aunuus,  Linn. 
Hibes   403  (ni^m},  Linn. 


April  10 

April  13 

April  19 

byMay4 

June  23 

June  28 
July  2 

June  26 

May  13 

(Jan.  8)  A 

May  20 

April  29 

April  22 

Mays 
May  21 

Bfay22 

May  24 

May  16 

June  4 

June  20 

May  22 

May  15 

May  24 

May  21 

April  8 

April  1 

April  2 

April  12 

April  20 

April  16 

May  24 

May  24 

May  21 

June  7 

June  12 

May  21 

May  25 

May  IS 

June  2 
June  18 

May  21 

Mayl 

May  30 

June  11 

June  29 

June  30 

Julys 
Julys 

June  26 
June  18 

May  29 

May  11 

May  26 

May  23 

May  24 

May  IS 

May  12 

May  24 

April  28 

Mays 

by  Jane 21 

April  30 

April  25 

May  5 

May  2 

April  10 

May  18 

April  26 

May  24 

June  24 

Julys 

June  9 

July  11 

July  20 

July  4 

July  7 

July  14 

July  4 

June  17 

June  20 

June  9 

June  22 

July  7 

June  4 

June  23 

June  12 

Julyl 

May  18 

May  16 

by  June  1 

Julys 

July  12 

June  26 

July  2 

July  20 

June  28 
May  7 

June  27 

July  13 

June  21 
by  May  24 

53 

M0UI. 

Bibes 404  rubrum,  Lino.  April  15 

406  Oro$$iilaria,  Linn.  April  7 

Sedma 414  acre,  Linn. 

416*  re/lexum,  Linn. 

Saxiiraga    ....  427  granolata,  Linn.  May  11 

430  tridaotylites,  Linn* 

Hedera    438  Helix,  Linn.  Oct.  7 

GornoB 439  sangninea,  Linn.  June  12 

Sanicnla 442  enropsBa,  Linn.  May  12 

Coninm    446  macnlatnm,  Linn.  June  21 

Helosciadinm . .  454  nodiflorum,  Koch.  June  27 

Siflon   456  Amomnm,  Linn.  July  27 

.£gopodium    . .  457  Podagraria,  Linn. 

Carom 458  (Camt),  Linn. 

Bunitun 461  flezuosum,  With.  May  17 

Pimpinella  . . .  .462  Sazifraga,  Linn.  July  27 

Sium    464  latifolium,  Linn. 

465  Angnstifolium,  Linn. 

(Enanthe    ....  470  flfituloea,  Linn.  July  13 

474  Phellandrium,Lam. 

.fithuBa 475  Cynapium,  Linn.  June  24 

F(BQicu]uin. . .  .476  Tulgare,  Gaertn. 

SilauB 479  pratensia  July  10 

Angelica     ....  482  sylTeetris,  Linn.  June  13 

Pastinaca    ....  486  satiya,  Linn.  June  26 
Heraclenm  .  •  ..487  sphondylium^Linn. 

Baueus    489  Carota,  Linn.  July  2 

Terilia 493  Anthri«cu8,Gaertn.  June  22 

494  infesta,  Spreng.  June  27 

495  nodosa,  Gaertn.  June  29 

Seandix 496  Pecten-Veneris,  Linn. 

AnthriBcua  . . .  .497  vulgaris,  Pers. 

498  sylvestriB,  Hoffin.  April  15 
Chserophyllum  500  temulum,  Linn. 

Sambucus   ....  504  nigra,  Linn.  May  29 

Vlbumum   ....  506  Opulus,  Linn.  June  14 

Lonicera 508Periclymenum,Linn.  June  21 

Galium    513  Terum,  Linn.  June  21 

514  cruoiatum.  With.  April  20 

515  paluBtre,  Linn.  June  12 
617  saxatile,  Linn.  Jime  12 
519  MoUugo,  Linn. 

522  tricome,  With. 

523  Aparine,  Linn.  May  29 

H 


I860. 

1670. 

April  22 

April  18 

Aprils 

April  15 

1 

by  July  29 

Mayl 

Mays 

April  IS 

Oct  9 

June  23 

June  12 

May  15 

May  15 

June  5 

July  4 

June  1 

July  4 

July  20 

« 

May  15 

May  15 

July  20 

July  29 

July  19 

July  15 

July  10 

July  16 

June  18 

June  28 

June  30 

July  29 

June  8 

June  14 

June  28 

June  25 

March  25 

May  13 

June  23 

July  13 

June  25 

June  30 

July  13 

March  4 

by  June  3 

April  10 

April  15 

April  24 

by  May  5 

by  June  19 

June  4 

June  18 

May  28 

May  22 

June  18 

June  5 

June  13 

April  27 

April  27 

June  12 

June  3 

June  12 

May  24 

Julys 

•i 

by  July  5 

June  10 

May  26 
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Shenrdia    . . .  .520  •rrmsii,  Liniu         May  8 

Asperala 527  odorata,  linn.  AprU  80 

Valeriana    ..  ..531  dioica,  Linn.  May  19 

532  officinalis,  Linn.       Jnne  28 
Yalerianella    . .  534  olitoria,  Moench       May  8 

537  dentata,  K.ock. 
Dipsacns     .  •  • .  539  sylTestris,  Linn. 

SeabioM 541  snooiaa,  Linn. 

Knantia 543  arrensis,  Conlt 

IVagopogon    . .  544  pratensis,  Linn.        Jnne  8 

549  hispidns,  Linn. 
HypoehoBiiB    . .  553  radicata,  Linn.         June  8 

Lactnca  557  (moralis),  «<  B.C."    Jnne  8 

Sonchns 559  arrenns,  Linn. 

560  asper,  Hoffin.  May  27 

561  oleraeenB,  Linn.       Jnne  2 

Crepif 563  TirenB,  Linn.  May  17 

Hieracinm  ....  568  Piloeella,  Linn.        May  17 

573  sylTaticnm,  Sm. 

584  nmbellatnm,  Linn. 
Taraxaonm ....  588  officinale,  Wigg.       Jan.  27 

Lapsana 590  communis,  Linn.      June  18 

Cichorium  ... .591  Intybns,  Linn. 

Arctium 592  Lappa  et  Bardana 

Serratula    ....  594  tinctoria,  Linn. 

Carduua 595  nutans,  Linn.  June  9 

596  crispus,  Linn.  June  9 

599  lanoeolatus,  Linn.     June  10 

600  eriophoms,  Linn. 

601  paluBtris,  Linn.        June  8 

602  arrensis,  Curt. 
606  acaulis,  Linn. 

Centaurea   ....  611  nigra,  Linn.  June  18 

612  Cyanus,  Linn.  July  8 

613  Scabiosa,  Linn. 
Artemisia  ....  626  Tulgaris,  Linn. 
Onaphalium  . .  632  uliginosum,  Linn.     July  30 

Filago     635  germanica,  Linn.      July  4 

Petasites     ....  636  vulgaris,  Des^  Mar.  20 

Tussilago    ....  637  Farfara,  Linn.  Feb.  21 

Solidago 642  Virgaurea,  Linn. 

Senecio    643  vulgaris,  Linn.         always 

644  sylvaticus,  Linn. 
647  emo8Dfbliu8,  Linn. 


xwm. 

imo. 

May  12 

May  11 

April  25 

May  8 

June  28 

May  16 

July  8 

June  4 

April  28 

by  June  4 

Julyl 

July  11 

June  29 

June  12 

May  28 

June  23 

May  21 

July  8 

June  17 

May  24 

June  12 

May  24 

May  80 

Mayl 

May  21 

June  23 

May  28 

July  80 

Jan.  20 

Feb.  8 

Jnne  9 

June  25 

June  80 

July  16 

June  26 

Junel 

June  14 

June  1 

July  7 

May  24 

June  IS 

June  12 

June  13 

July  14 

Aug.  to 

June  19 

June  14 

July  2 

June  28 

July  16 

June  28 

Julyl 

June  19 

July  7 

Mar.l 

April  16 

Feb.  16 

Mar.  3 

July  SO 

Jan.  1 

Jan.  31 

July  8 

July  29 
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MctB.              ISM.  laio. 

Seoado    648  Jaeobna,  linn.  Jul j  S        June  SO  Jvne  11 

649  aquatiens,  Hnds.  Jnlj  9        Jime  10  Jnlj  7 

IniilA 658  djsenterica,  Liiin.  Jvly  36 

Bellia 660  perennis,  Linn.  Feb.  0        Jan.  9  Mar.  19 

Clurymtheiniim661  Begetnm,  Linn.  June  8        May  28  JTnne  19 

662Leaeantliemum,Linn.Mayl9        May  2  May  21 

663  Parth^mmmf  Pen. 
663*Tanaeetum,Syme.  July  7 

664  inodomm,  Linn.  May  24   (Mar.  23  A.)   May  24 
665Chamomilla»£.Mey                     June  29  May  28 

AnthenuB    . . .  .669  Cotola,  Linn.  Jnne  24  June  18 

Achillea 670  Ptarmicat  Linn.  July  14 

671  Millefolium,  Linn.  Jnne  6        May  24  Jnne  14 

Campannla  ....  675  rotnndifolia,  Linn.  Jnne  30      July  19  Jnne  25 

676  patnla,  Linn. 

678  latifolia,  Linn.  Jnly  7 

684  hybrida,  Linn.                           Jnne  28  May  26 

Jaiione    687  montana,  Linn. 

Erica   690  Tetralix,  Linn. 

Oallnna    695  Tnlgaris,  Salisb. 

Hex 713  Aqnifolinm,  Linn.  May  9         May  1  May  19 

Ligoatrnm  ....  714  Tulgare,  Linn.  Jnne  22      Jnne  26  Jnne  18 

Frazinns 715  excelsior,  Linn.  April  22  Mayl(fimit)  April 

Vinca 716  minor,  Linn.  April  10     Mar.  23  May  7 

£r3rthr8Ba    ....  724  Centauriom,  Per.  Jnly  8 

Menyantbes   . .  727  trifoliata,  Linn. 

ConTolTnInc    . .  729  Arrensis,  Linn.  Jnne  9        Jnne  25  Jnne  29 

730  Sepinm,  Linn.  June  16      Jnne  19  Jnne  25 

Hyoeeyamna  ..736  niger,  Linn.  Jnne  4 

Solannm 737  nigmm,  Linn.  Ang.3 

738  Dnlcamara,  Linn.  Jane  4        Jnne  19  Jnne  2 

Datora     —  Stramonium,  Linn. 

Lydnm    •  —  harharum,  Linn.  AjMril  29 

Verbasenm  ....  740  (Thapsna),  Linn. 

Teronica 747  arrensis,  Linn.  always        Feb.  7 

750  Bcrpyllifolia,  Linn.  May  4        April  28  May  10 

754  Anagallis,  Linn.  June  11      Jane  26  Jnne  14 

755  Beccabunga,  Linn.  May  22      Jnne  5  May  20 

756  officinalis,  Linn.  May  28       May  24     by  Jnly  7 

757  {montana),  Linn.  April  27    byMay21 

758  Cbameedrys,  Linn.  April  27     April  18  May  7 

759  hedercefolia,  Linn,  always        Jan.  1  Mar.  29 

760  agrestis,  Linn.  always       Jan.  20  April  6 

761  polita,  Fries.  Mar.  26      Mar.  21 
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Veronica 702  Buxhaumii,  Ten. 

BartatA    765  Odontites,  Huds. 

Rhinanthna    . .  767  Crista-galli,  Linn. 
Melampynun  . .  770  (pratense),  Linn. 
Pedicularis . . .  .773  aylratica,  Linn. 
Sorophularia  . .  774  nodosa,  Linn. 

775  aquatica,  "  Linn." 

Digitalis    778  purpurea,  Linn. 

Linaiia    781  Cymbalaria,  Linn. 

782  spuria.  Mill. 

783  elatine,  MUL 
785  vulgaris,  Mill. 

Lyeopus 801  europsus,  Linn. 

Mentha   806  aquatica,  Linn. 

807  sativa,  Linn. 

808  arrensis,  Linn. 

Thymus 810  Serpyllum,  Linn. 

CSalamintha ....  815  Clinopodium,  Spen. 
Teuerium    . .  •'.  818  Soorodonia,  Linn. 

Ajuga 822  reptans,  Linn. 

Ballota    825  nigra,  Linn. 

TiaTninBi 827  Oaleobdolon,CrantE 

828  album,  Linn. 

829  {tnaeulatum),  Linn. 

830  amplexicaule,Linn. 

831  purpureum,  Linn. 
83r  incisum,  Willd. 

Galeopsii    ....  832  Ladanum,  Linn. 

834  Tetrahit,  Linn. 
Staohys  836  Betonica,  Benth. 

837  palustris,  Linn. 

838  sylyatica,  Linn. 
Nepeta    841  Glechoma,  Benth. 

842  Cataria,  Linn, 
Marrubium ....  843  Tulgare,  Linn. 

Prunella    844  Tulgaris,  Linn. 

Scutellaria  ....  845  galericulata,  Linn. 
Myosotis 847  palustris,  With. 

852  arvensis,  Hoffin. 

853  coUina,  Hoffm. 

854  versicolor,  Lehm. 
Lithospermuxn  856  arvense,  Linn. 
Sjrmphytum  . .  859  officinale,  Linn. 
Lyoopsis 862  arvensis,  Linn. 


Mcta. 

IMS. 

liVS. 

Feb.  21 

May  14 

July  10 

July  12 

July  2 

May  31 

June  5 

May  19 

June  8 

June  18 
May  21 

June  6 

May  24 

June  18 

June  3 

May  24 

June  14 

June  10 

June  19 

JnneH 
June  18 

July  30 

June  20 

June? 
July  30 

July  6 

June  20 

June  29 

June  26 

July  14 

July  12 

July  5 

May  6 

April  22 

May  IS 

June  25 

byJulyl2 

June  4 

May  17 

May  6 

always 

Jan.  20 

Jan..31 

Mar.  5 

April  6 

always 

Jan.  12 
April  25 

Feb.  6 

June  29 

June  28 

June  26 

June  12 
July  12 

June  18 

June  8 

June  11 

June  13 

April  1 

April  10 

Mar.  29 
by  Aug.  9 

June  20 

June  23 

June  12 

June  17 

June  23 

June  14 

June  1 

June  12 

AprU  22 

AprU  26 

April  15 

April  24 

Aprils 

May  10 

May  20 

AprU  28 

May  10 

byJune28 

May  15 

June  19 

June  29 

June  4 

June  28 

May  27 
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McttU  1869.  1870. 

Anchuaa 864  iemperviren$,  LioD.  June  18 

Eehimn  869  (Tnlgaie),  Linn. 

Primula 878  ▼nlgaris,  Hnds.  Mar.  2        Feb.  22  Mar.  13 

880  yeris,  Linn.  April  20     April  19  April  15 

Ljaimaohia ....  888  nununularia,  Linn.  July  14  J  one  13 

889  (nemomm),  Linn.  June  9        July  8  May  24 

AoagalliB    . . .  .890  arveneds,  Linn.  June  23      June  26  July  6 

Plantogo 901  major,  Linn.  June  18       June  14  June  80 

902  media,  Linn.  May  8        April  25  May  6 

903  lanceolate,  Linn.  April  28     April  25  May  10 
Chenopodium . .  911  mbrum,  Linn. 

914  album,  Linn.  June  12      June  12      June  18 

917  Bonu8-HenricuB,Linn.  June  28      June  20 

Atriplex 923  patula,  Linn.  June  0        June  12 

923a  ang^ustifolia,  Sm. 

Polygonum ....  933  amphibium,  Linn. 

933b  terrestre 

935  Penicaria,  Linn.      June  27      June  28      June  21 
937  Hydropiper,  Linn.  June  12 

939  ayiculare,  Linn.        June  29      June  25      July  1 
941  ConvolTuluBfLinn.    June  14      June  12      June  5 

Rumex    944  crispua,  |ynn. 

947  obtusifoliuB,  Auct.  J%ne  21 

948*conglomeratu8,  Mur. 

951  Aoetoea,  Linn.         May  8        May  1        May  21 

952  Aoetoeella,  Linn.     May  11       May  1        May  10 

Daphne   955  Laureola,  Linn.  Mar.  SO 

Euphorbia  ....  962  Helioecopia,  Linn.  April  19 

968  CypariMias,  Linn.  June  1 

971  ezigua,  Linn.  June  11      June  23      May  4 

972  PepluB,  Linn.  April  7 

973  {Lathyris),  Linn. 

BnxuB 975  aemperyiren8,Linn.  Mar.  1        Feb.  20 

MercurialiB ....  976  perennis,  Linn.        Mar.  18       Mar.  6 
Urtiea 978  urene,  Linn.  by  April  10 

979  dioica,  Linn.  May  23   by  June  29     May  23 

Parietaria   ....  982  offioinalia,  Linn.  June  29 

Hnmnlufl 983  Lupulua,  Linn.  July  29 

Ulmni 984  montana,  Sm. 

985acampe8tri8,  Sm.      Mar.  8  Mar.  21 

QuercQB 988  pedunculate,  Ehrh.  May  8        May  13       May  6 

Fagna 989  lylTatica,  Linn. 

Ctopinufl     ....  990  Betulua,  Linn. 

GorylnB    991  Ayellana,  Linn.       Feb.  21       Feb.  13      Mar.  14 

I 
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Mmb. 

Alnua 992  glutinoaa,  Linn.     Mar.  20 

Betula 993  albft,  Linn. 

PopuluB 995  alba,  Linn. 

997  tremula,  Linn. 

998  nigra,  Linn.  Mar.  30 
Salix    1002  alba,  Linn. 

1007  ▼iminaliw,  Linn. 

1011  aurita,  Linn. 

1012  caprea,  Linn.  Mar.  6 
PinuB  1029  ay^fMi,  Linn. 

TazuB 1031  baecaia,  Linn. 

Neottia    1036  Nidus-arifl,  Rich. 

Listera    1038  ovata,  Br.  May  11 

Epipactis    ....  1039  latifolia, « Br.'  Benth. 

Orchia     1045  Mono,  Linn.  May  5 

1046  maacula,  Linn.       May  1 

1051  pyramidaliB,  Linn. 

1052  latifolia,  Auet. 

1053  maculata,  Linn. 
Habenaria  ....  1055  bifolia, '  Br.'  Benth. 
Ophxys    1060  apifera,  Huds. 

Iria 1067  Pseudaoonu,  Linn. 

GalanthuB  ....  1073  nivaU$,  Linn. 
Leucojum    .  •  • .  1075  €e8^toum,  IJnn. 

Lilium     1076  Martagant  Linn. 

Hyacinthus    .  .1093  nonacriptna,  Linn.  April  19 

RuacuB    1097  aeuleatu$,  Linn. 

Paris    1103  (quadrifolia),  Linn. 

Tamus 1104  communiB,  Linn.    May  25 

Elodea 1107*canadSwm,  Linn. 

Aliama    1109  Flantagpo,  Linn.      June  28 

Bagittaria  ....  1113  sagittifolia,  Linn.    June  20 

Butomus 1114  umbellatus,Linn.    June  17 

Potamogeton  .  .1119  pectinatus,  Auot. 

1121  pufiillus,  Linn. 

1124  criapus,  Linn. 

1125  perfoliatuB,  Linn.    June  14 

1126  lucena,  Linn. 

1132  natanB,'Linn.'Ben.  June  8 
Lemna 1138  minor,  Linn. 

1139  gibba,  Linn. 

Arum 1142  maculatum,  Linn.  April  80 

Sparganium    . .  1145  simplex,  Huds. 

1146  ramosum,  Huds.     June  23 


1869. 

Mar.  18 

1870. 

Mar.  30 

Mar.  18 

April  11 

Mar.  19 

by  May  9 

Mar.  30 

by  May  10 
Mar.  30 

Feb.  5 

May  14 

by  Mar.  7 
by  June  22 

April  27 
April  29 

April  29 

May  21 
July  18 
May  10 

by  July  5 
by  July  28 
June  3 

June  19 

May  2 

June  18 

June  24 

June  4 

Feb.  16 

April  22 
Mar.  23 

May  6 

April  22      byMaye 
Mayl3(bud)  May  24 
June  19 

June  23 

July  I 

July  20 
July  12 
June  24 

July  13 
June  8 

June  24 

June? 

June  8 

June  26 

June  3 

June  19 

April  27 
June  25 

May  28 
July  80 
June  18 
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Mean.  1869.  1870. 

T^pha 1148  angiutifolia,  Liim. 

JuDoiis 1151  ooiigloineratii8,L.    June  19      June  19      June  14 

1152  glancnB,  Sibth. 

1157  lamprocarpus^hrh.  June  22 

1162  bufonins,  Linn. 

1169  sylyatica,  Bich. 
Liizula 1170  pilosa,  WiUd.  April  23     May  21 

1172  campestris^Willd.  April  10     April  19     April  16 
Seizpna    1184  laoustris,  Linn.       Jane  10      June  26      June  4 

1191  sylyaticus,  Linn.     June  9        June  24      June  4 

1192  palnstris,  Linn.  Jane  19      May  29 
Eriophorom   . .  1201  polystacbyon,  Linn. 

Garex 1211  oyalis,  Good.  Jane  8 

1222  Tolpina,  Linn.  May  21       May  16      May  27 

1228  Talgaria,  Fries.  May  27 

1232  acuta,  Linn. 

1247  sylyatiea,  Hods.  May  21       May  16 

1249  Pfleudo-oypems,  Linn. 

1250  glauca,  Soop.  May  21 

1251  prsBcoz,  Jacq.  May  6        May  0        May  8 
1257  birta,  Linn.  by  July  12 

1260  paludosa,  Good.  May  7 

1261  riparia,  Curt  May  3  May  27 

Fbalarifl 1269  arundinacea,  Linn.  June  14 

Anthozantbum  1271  odoratum,  Linn.     May  9  May  4        May  7 

Phlenm   1273  pratense,  Linn.  April  10     May  28 

AlopecumB  ....  1278  pratenBis,  Linn.      May  25  June  12      May  10 

1279  geniculatufl,  Linn. 

Arondo    1294  Fbragmites,  Linn.  June  26 

Aixa 1300  cseepitosa,  Linn. 

1310  pubescenfl,  Linn. 

Arena 1311  flayesoens 

Arrbenathemm  1312  ayenaceum,  Beauy.  June  25 

HolcuB 1313  lanatuB,  Linn. 

Triodia    1315  decumbens,  Beauy. 

Molinia   1319  csBrulea,  Moencb. 

Catabrosa    1320  ttquatica,  Presl. 

Olyeeria    1321  aquatica,  Sm.  May  21 

1322  fluitans,  Br.  June  7        June  25      May  29 

Poa 1328  annua,  Linn.  Feb.  16      Feb.  6 

1332  triyialis,  Linn.  June  3 

Briza 1335  media,  Linn.  June  3 

CynoenruB 1337  criBtatus,  Linn.       June  4        June  12      May  28 

Daetylis 1339  glomerata,  Linn.  Mar.  22      May  28 
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Meuu  urn.  1S70. 

BromiiB   1349  asper,  Linn.  Jnne  10 

1350  steriliB,  Linn.  May  24  May  28 

1356  mollis^  Linn. 

Lolinm    1363  perenne,  Linn.       May  28      April  27     May  21 

Hordenm    ....  1367  pratense,  Unda.  May  28 

1368  mnrinum,  Linn.  May  28 

Polypodinm    . .  1374  Tulgare,  Linn. 
Polystiohnm   . .  1383  ('  aonleatum '),  Roth. 

1384  ang^are,  Newm. 
Laatrea    1387  Filix-mas,  Presl. 

1391  dilatata,  Pieal. 
Athyriom   ....1394  Filix-foemina,  Roth. 

Soolopendrinm  1402  volgare,  Lym.  Jan.  20       June  3 

Blechuum    .  •  • .  1 403  boreale,  S w.  Mar.  30 

Pteria 1404  aqoilina,  Linn.  April  1 

Equisetun  ....  1422  arrenae,  Linn.        April  21  April  16 

1424  palnstre,  Linn.  '  May  10 

1425  Umosnm,  Linn.  Jnne  8 

Non.  tn  the  above  list  the  umeB  of  pluiti  growing  dightlj  more  than  4  milet  fton 
Bnghy  are  put  in  brackets.  The  word  always  ii  intended  to  mean  that  in  an  arerage  year 
the  plant  ia  fonnil  ont  ae  soon  at  our  obeerrers  retnm  to  Rugby  after  the  Cliriitmaa  holidaya. 
Wo  cannot  alwaye  command  an  obecrrer  at  Engby  in  the  holidaya. 


Entomological  Section* 

The  Society'a  Cabinet  containa  30  drawera,  corked  and  glazed, 
which  are  now  in  prooeaa  of  being  ruled  and  named,  so  as  to  be  able  to 
contain  specimens  of  all  British  Lepidoptera,  as  they  are  presented. 
Space  is  left  for  4  of  ordinary  species,  3  or  2  or  1,  if  rare,  and  5  or  6  or 
even  more,  if  very  variable.  The  work  takes  a  long  time,  althongh 
there  is  little  to  shew  for  it  when  done ;  the  process  of  measuring,  past- 
ing, cutting,  ruling,  &c.  being  tedious,  and  requiring  great  care.  It  is 
hoped  howeyer  that  the  Cabinet  may  be  completed  and  placed  in  the 
Society's  room  in  the  course  of  the  Summer  Term. 

The  nomenclature  followed  is  Staintou's ;  but  the  Curator  intends 
to  keep  an  interleaved  copy  of  Doubleday's  Synonymic  List  (the  most 
recent  one)  in  the  Society's  room,  and  enter  there  the  details  of  capture 
of  all  the  more  important  of  the  Society's  specimens.  To  each  specimen 
in  the  Cabinet  will  be  attached  a  letter  or  initials,  indicating  the  name 
of  the  donor. 

The  Cabinet  has  been  arranged  down  to  the  Oeometrae,  Genus 
Acidalia ;  so  that  Butterflies,  Hawks,  Bombyces,  and  Noctuae,  are  already 
in  their  places ;  and  small  contributions  (of  sound  specimens)  will  be 
thankfully  received. 
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Subjoined  aro  lists  (1)  of  the  benefSMston,  and  donors  of  speoimens, 
(2)  of  thoee  insects  of  which  the  Society's  series  is  complete,  as  &r  as  the 
Koetnae.    The  specific  names  only  sre  given. 

(1) 


(2) 


Mr.  C.  W, 

,  Hayward 

Mr.  W.  C.  Manhall 

Mr.  A.  H.  Wratislaw 

Mr.  G.  B.  Longstaff 

Mr.  J.  M. 

Wilson 

I 

Mr.  F.  W.  Haslam 

Mr.  F.  E. 

Kitchener 

Mr.  A.  F.  Bnxton 

Mr.  A.  Sidg^ck 

Machaon 

Adippe 

Tipnliforme 

Cratcegi 

Enphrosyne 

Stellatanmi 

Brassies 

Artemis 

Atropos 

Bapn 

Cardni 

Tilim 

Napi 

Atalanta 

Ocellatns 

Cardamines 

lo 

Popnli 

Bhamni 

Urtic® 

Minos 

Ednsa 

Folychloros 

Lonicersd 

Proni 

Galathea 

Statices 

Qnercus 

Cassiope 

Rubricollis 

Dispar 

Blandina 

Complanula 

PhlsBas 

Semele 

Dominnla 

Argiolns 

Janira 

Caja 

Alsos 

Tithonns 

Qnerons 

^gon 

Megcera 

Festiya 

Alexis 

^geria 

Baja 

Adonis 

Hyperanthns            Instabilis 

Corydon 

Davus 

Stabilis 

Anon 

Pamphilns 

Cmda 

SibyUa 

Linea 

Ozyaoantheo 

Faphia 

Sylvanns 

Occulta 

Aglaia 

Tages 

Tincta 

A.  SZDGWICK. 

The  following  notices  are  extracted  from  the  Entomological  Album, 
kept  by  D.  A.  Ooilyie  : — 

Some  caterpillars  bred  from  eggs  of  S.  Tiliae.  These  when  bom  are 
remarkable  for  the  enormous  size  of  the  horn,  which  is  light-coloured  at 
first,  but  turns  black  after  being  exposed  40  minutes  to  the  air.  This 
moth  is  very  easily  obtained  in  the  chrysalis  state,  as  the  elms  in  the 
neighbourhood  swarm  with  them.  They  prefer  dry  soft  soil,  mossy 
turf,  or  eren  leaves ;  always  avoiding  the  light.  They  change  in  from 
7  to  10  days.  [When  the  larva  is  about  to  turn  and  is  descending  its 
tree,  it  entirely  loses  its  green  colour,  and  becomes  dirty-greyish. — A.  8.] 

In  May  5  or  6  Betularia  (Pepper)  were  bred.  The  females  though 
shut  up  in  the  box,  attracted  males :  though  there  were  only  two  im- 
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prinned  in  the  box,  4  or  6  males  irere  leen  elimbing  vp,  aodendeaTOfor- 
ing  to  force  An  entnnoe.  Two  bats  which  were  hawking  about  took 
advantage'of  their  exposed  condition  and  deroored  them. 

Trochilinm  TipoUformey  common  at  Rugby.  The  krrae  lire  in 
currant  stems,  and  lie  dormant  dnring  the  winter,  reviving  when  the 
sap  begins  to  ascend.  This  seems  to  be  the  case  with  all  the  wood- 
oonsnming  Lepidoptenu 

In  1868  the  Island  swarmed  with  Zeosera  Aesenli,  bnt  they  have 
been^yery  rare  since.  Now  the  larya  takes  3  years  to  grow,  and  hence 
the  period  of  plenty  comes  ronnd  this  year  (1871) ;  collectors  are  there- 
fbre  recommended  to  soratinice  the  Island  trees  in  the  Summer  Term,  as 
there  ought  to  be  a  goodly  crop. 

[Hibemia  Progemmaria,  Cheimabolia  Bmmata,  and  Anisopteiyx 
Aesculi  hsTe  already  appeared  this  season  (1871).  The  latter  is  at  pre- 
sent to  be  found  in  great  plenty  on  the  Rugby  lamps  at  night,  at  least 
on  the  Bilton  Road  (20th  March).  This  season  will  probably  prore  a 
late  one,  owing  to  the  unusual  firast,  which  may  perhaps  have  also  killed 
a  good  many  insects.— A.  8«] 
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PREFACE. 

OuK  fifth  Keport  will  tell  our  friends  what  we  have  been 
doing;  we  appeal  to  it  not  without  some  confidence:  but 
as  heretofore  we  confess  that  in  many  points  we  are  only 
beginning. 

Meteorological  and  Astronomical  work  was  begun  in 
1871,  and  has  been  heartily  carried  out  by  those  members  of 
the  School  who  were  competent  to  serve.* 

The  Geological  and  Botanical  Sections  have  carried  on 
their  work  as  in  former  years,  and  a  large  Entomological 
Section  is  springing  up :  but  the  ZoologicsJ  Section,  strange 
to  say,  still  seems  to  do  the  least  work. 

With  the  new  year  however  some  life  seems  to  have  come 
into  it,  and  we  hope  in  this  respect  to  report  more  favourably 
next  year. 

As  an  aid  to  this  Section,  Mr.  6.  H.  Morrell  has  made 
a  magnificent  present  of  Dissections  similar  to  those  in  the 
Oxford  Museum,  and  Mr.  C.  S.  Taylor  has  performed  the 
laborious  task  of  writing  a  description  of  each  Dissection  as 
far  as  possible  in  un-technical  language,  in  order  to  make  the 
Dissections  intelligible  to  the  unlearned.  These  Dissections 
are  now  to  be  seen  in  our  Boom  in  a  case  presented  by  the 
Headmaster. 

From  the  many  to  whom  the  Society  is  indebted  in  the  past 
year,  we  may  single  out  the  Rev.  A.  Bloxam  for  a  collection 
of  plants ;  the  Marlborough  Natural  History  Society  for 
a  collection  of  fossils ;  and  those  gentlemen  who  entertained 
the  Society  on  our  expedition,  under  Mr.  Wilson's  guidance, 
to  Charnwood  Forest. 

We  venture  to  call  the  attention  of  our  critics  to  the  fact 
that  nearly  all  the  papers  printed  are  written  by  actual  Mem- 
bers of  the  School. 

The  popularity  of  our  Society  seems  undoubted :  for  our 
numbers  have  doubled  during  the  year,  and  our  last  meeting 
was  the  largest  we  have  ever  had.     But  perhaps  the  best  sign 

*  Mr.  Wilson  wUbcfl  us  to  state  here  that  he  will  be  happy  to  see  oil  members  of  the 
Sehool  at  the  observatory  any  fine  night,  and  Mr.  Hutchinson  also  invites  those  interested  in 
the  subject  to  come  and  make  use  of  his  t\Sxi.  reflector. 
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of  all^  is  the  fact  that  this  spring  each  Section  has  began  to 
hold  its  own  fortnightly  meetings,  from  which  all  but  real 
workers  are  to  be  excluded,  and  where  the  work  to  be  done 
may  be  apportioned  out  to  each  Member  of  the  Section. 

What  we  want  of  our  Associates  is^that  each  of  them  should 
choose  his  line  and  stick  to  it.  We  do  not  want  any  orna- 
mental Associates.  We  want  those  who  love  the  dictum  that 
*  nine-tenths  of  the  good  work  done  in  this  world  is  drudgery.' 
We  have  lots  of  drudgery  for  you,  and  besides  the  other 
tenth  which  is  not.  Come  and  join  the  Society,  and  after 
proving  your  mettle  as  an  Associate,  earn  your  election  as  a 
full  Member. 

F.  E.  EiTGHENEB,  President 
J.  Armitage,  1  q       a    •  . 
H.  BiCAEDO,  /  Sec"**"""^ 
Society's  Room, 

March,  1872. 


NATURAL  HISTORY  SOCIETY'S  ACCOUNTS 

FOR  1871. 

JRtctipls,  £.  8.  I). 

By  balance  from  last  year  .  .  .        3  15    1 

Hon.  Members,  Mr.  Moberly,  Mr.  Dukes      .  .10    0 

Compositions    .  .  .  .  .      16  10    0 

Subscriptions,  Lent  Term,  (including  arrears)    3    7  6  \ 

Ditto,  Trinity  Term  .  .    3     2  6  |     9    5    0 

Ditto,  Advent  Term  .  .    2  15  0  ) 

Sundries  .  .  .  .030 


£30  13    1 

fixpmsrs. 

Furniture,  and  Linoleum  for  Museum 

Keys  to  ditto  .                .                .                .                . 

Binding  Books,  Portfolios,  &c. 

Anastatic  Press               .                .                .                . 

New  Kcports  supplied     .                .                .                . 

Paper  for  Herbarium      .               .                .                , 

Prizes  for  Essays            .               .               .                . 

5    8    6 

3    6  10 

0  17   2 
3    3    0 
2  16    0 

1  18    0 
1  11    6 

* 
Balance  in  President's  hand 

£18  15    0 
11  18    1 

£30  13    1 

RULES. 


I. 

That  thifi  Society  be  called  "  The  Rugby  School  Natural  Histoet 

SOCTETT." 

n. 
That  the  Society  consist  of  Honorary  Members,  Corresponding 
Members,  Members,  and  Associates. 

III. 
That  Masters,  and  others  connected  with  the  School,  be  eligible  as 
Honorary,  and  Old  Rugbeians  as  Corresponding  Members ;  that  Present 
Rngbeians  be  eligible  as  Members,  or  Associates. 

Of  Officers: 

IV. 

That  the  Society's  Officers  consist  of  a  President,  Secretary,  and 
Curator,  and  of  the  Keepers  of  the  several  Albums,  and  that  these  do 
form  the  Committee  of  Management,  three  to  be  a  quornm. 

V. 

That  all  Officers  be  elected  annually. 

^  VI. 

That  when  any  Office  is  vacant,  the  Committee  do  recommend  a 
Member  or  Associate,  or  (for  the  Office  of  President)  an  Honorary  Mem- 
ber, for  election  by  the  Members  of  the  Society,  and  that  the  election  be 
by  scrutiny. 

Vil. 
That  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 
except  in  cases  of  equality. 

viii. 
That  the  Secretary  keep  the  Minutes  of  the  Society's  proceedings ; 
keep  a  list  of  the  existing  Society,  with  the  names  and  addresses,  as  far 
as  possible,  of  all  Corresponding  Members,  and  a  list  of  all  Benefactors 
of  the  Society. 

IX. 

That  the  President  and  Curator  form  a  Sub- Committee,  for  man- 
Agiog  the  financ3s  and  keeping  the  property  of  the  Society. 

X. 

That  the  duty  of  the  several  Album  Keepers  be  to  call  together  Sec- 
tional Meetings  ,*  to  receive  all  notices  connected  with  their  several  Sec- 
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tions ;  to  enter  all  occnmnoes  of  interest  in  their  Album ;  and  at  the  end 
of  each  year  to  furnish  a  Report  of  what  has  been  done  in  their  Section 
during  the  year. 

XI. 

That  in  the  absence  of  any  Officer,  the  Ck>mmittee  appoint  a  Deputy. 
Of  Honorary  and  Corresponding  Members: 

XII. 

That  Honorary  Members  be  elected  by  open  vote  of  ike  Society ; 
pay  an  entrance  fee  of  lOs.,  but  no  subscription  unless  specially  called 
upon ;  and  haye  all  the  privileges  of  Members,  except  that  of  voting* 

XIII. 

That  Corresponding  Members  be  elected  by  open  vote  of  the  Society, 
without  entrance  fee,  and  have  all  the  privileges  of  Members,  except 
that  of  voting ;  but  do  not  receive  the  Society's  Reports  without  payment, 
for  a  supply  of  which  they  may  pay  a  composition. 

Of  Members  and  Associates : 

XIV. 

That  Members  and  Associates  be  proposed  by  a  Member  or  Honorary 
Member,  and  elected  by  the  Committee. 

XV. 

That  there  never  be  more  than  20  Members. 

XVI. 

That  no  one  become  a  Member  or  Associate  without  either  payiog 
a  composition  of  10s.,  or  bringing  a  note  to  the  President  signed  by  his 
Tutor  to  allow  a  charge  of  2s.  6d.  per  Term  to  be  made  in  his  bilL 

XVII. 

That  Members  may  speak  at  all  Meetings  of  the  Society ;  may  retd 
Papers  with  the  leave  of  the  President ;  may  introduce  four  Visitors  at 
all  Public  Meetings,  and  receive  a  copy  of  the  Society's  Report. 

XVIII. 

That  Associates  have  the  same  privileges  as  Members,  except  the 
right  of  voting  at  Private  Business  Meetings. 

XIX. 

That  any  Member  who  in  the  course  of  the  year  shall  not  have  read 
a  Paper  before  the  Society,  shall  require  re-election  by  the  Committee. 

XX. 

That  any  Member  or  Associate  may  be  suspended  or  expelled  irom 
the  Society  by  a  vote  of  two-thirds  of  the  Members  present,  if  he,  from 
any  misdemeanour,  or  want  of  energy,  appear  to  deserve  such  suspension 
or  expulsion. 
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Of  Meetings : 

XXI. 

That  Ordinary  Meetings  be  held  once  a  fortnight,  but  that  the 
Secretary  be  empowered  to  call  Extraordinary  Meetings  when  necessary. 

XXII. 

That  Visitors  may  speak  and  read  Papers  at  all  PabUc  Meetings, 
with  the  leave  of  the  President. 

Of  Reports : 

XXIII. 

That  a  Report  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit 

XXIV. 

That  an  Editing  Committee,  of  two  Members  and  one  Honorary 
Member,  be  appointed  by  the  President  for  each  Report. 

Of  New  Rules  : 

XXV. 

That,  without  notice  given  at  the  preceding  Meeting,  no  change  can 
be  voted  in  these  Rules,  or  any  name  be  submitted  to  the  Committee 
for  Membership  or  Association,  or  any  vote  of  Suspension  or  Expulsion 
passed. 

XXVI. 

That  no  change  be  made  in  these  Rules,  unless  proposed  by  a 
Member  or  Honorary  Member,  and  carried  by  the  votes  of  two-thirds 
of  the  Members  present. 
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LIST  OP  THE  SOCIETY,  LENT  TERM,  1872. 


Officers  : 

PreBident:  Mr.  F.  E.  Kitchener,  F.L.S. 

Secretary:  H.  R.  RiCARDO 

Curator :  (Lent  Term),  F.  R.  Hodgson 

Editors :  THE  PRESIDENT,  the  Secretary,  and  J.  Armitage 

Album  Keepers :  Botanical,  H.  G.  Wauton 

Geological,  W.  B.  Lowe 
EntoDQological,  A.  F.  Buxton 
Zoological,  J.  G.  Adamson 

Entomological  Curator :  Mr.  A.  Sidgwice 


»»  »♦ 
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Honorary  Members : 

Rev.  Dr.  Hayv am 

Rev.  T.  N.  Hutchinson,  F.C.S. 

Mr.  J.  M.  Wilson,  F.G.S.,  F.R.A.S. 

Rev.  C.  J.  £.  Smith 

Rev.  C.  Elseb 

Mr.  Ker 

Rev.  C.  E.  Moberlt 

Mr.  C.  Dukes,  B.  Sc. 


Corresponding  Members : 

Lord  Bishop  of  Exeter 
G.  F.  Helm,  M.D. 
E.  p.  Knubley,  68 
W.  C.  Marshall 
W.  C.  Eyton,  68 
T.G.B.  Lloyd,  F.G.S.,  68 


E.  W.  Prevost 
J.  M.  Lester 
H.  N.  Larden 

H.  W.  Eve,  F.C.S.,  69 
N.  Masterman 

F.  Bayard 


J.  R.  Dakyns,  H.M.  Geo-  S.  Haslam 

logical  Survey,  67  J.  S.  Alexander,  H.M. 
C.  L.  Rothera,  66  Indian  Geol.  Survey 

F.  W.  Fison,  67  fi.  E.  Hammond 
C.  S.  Taylor,  67  G.  M.  Seabroke 

E.  Clemmshaw  Rev.  A.  Bloxam 

G.  B.  Longstaff,  68  F.  C.  Bayard 

J.  S.  Masterman  Rev.  J.  Robertson 

H.  C.  L.  Reader  R.  Farquharson,  M.I). 

F.  C.  Selous  G.  H.  Morrell 
J.  H.  Davies,  69  C.  T.  Clough 
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KEPOKT   ON   THE   TEMPLE   OBSERVATOBY, 
MAKCH— NOV.,  1871,  BY  ME.  J.  M.  WILSON, 

Head  December  2nd. 

As  no  account  has  been  laid  before  the  Society  of  the  origin 
of  this  Observatory,  I  shall  begin  my  report  by  a  brief  his- 
torical notice. 

Several  yecffs  ago,  in  1866,  the  Bishop  of  Exeter  had 
expressed  to  me  a  strong  wish  that  the  School  should  possess 
a  first-rate  telescope,  and  there  was  some  attempt  to  raise  a 
sufficient  simi  to  buy  one.  But  the  Tercentenary  was  dose 
at  hand,  with  its  very  heavy  calls  on  the  Masters,  and  so  the 
scheme  had  to  wait.  But  in  the  winter  of  1870  an  oppor- 
tunity occurred  for  the  purchase  of  a  very  fine  instrument, 
and  it  will  be  given  to  the  School  as  a  Temple  Memorial  as 
soon  as  some  preliminary  matters  can  be  settled. 

The  telescope  was  made  by  Alvan  Clark  and  Sons,  of 
Boston,  U.S.,  for  the  Be  v.  W.  B.  Dawes,  one  of  the  most 
accomplished  and  industrious  observers  of  this  century.  It 
is  equatoreally  mounted,  and  driven  by  clock  work  of  pecu- 
liar and  very  successful  mechanism,  of  which  I  fear  no 
description  would  be  intelligible.  The  aperture  is  8^  inches, 
and  the  focal  length  110  inches. 

It  was  brought  to  Bugby  on  March  10th,  1871.  On  the 
13th  the  meridian  was  approximately  determined  by  magnetic 
observations,  and  the  foundation  of  the  pier  to  support  the 
instrument  was  laid:  and,  on  the  night  of  the  16th,  the 
meridian  obtained  was  corrected  by  observations  of  the  pole 
star.  The  days  from  the  23rd  to  the  30th  were  spent  in 
erecting  the  observatory  and  instrument.     Some  days  were 
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then  spent  in  a^j^^^ting  the  position  of  the  instrmnent)  and 
the  indices;  putting  the  driving  clock  in  order:  and  on 
April  8th  the  final  instrmnental  errors  were  very  carefallj 
determined,  and  have  been  twice  subsequently  verified. 

The  objects  of  this  Observatory  are  two :  to  give  an 
opportunity  to  any  and  all  in  the  School  to  see  the  most 
marvellous  and  the  most  sublime  of  the  works  of  Ghod,  and 
to  understand  more  than  can  be  got  from  books  alone  of 
Practical  Astronomy ;  and  also  to  provide  the  means  whereby 
any  one  of  sufficient  industry  and  ability  may  oontribute 
towards  the  advance  of  the  Soience. 

For  the  Educational  object  of  the  Observatory  very  much 
is  still  wanted.  An  orrery,  devised  by  Mr.  Seabroke  and 
myself,  is  in  slow  process  of  construction;  but  we  need 
celestial  photographs,  optical  models,  books,  and  diagrams. 
But  there  is  one  essential  for  the  use  of  the  Observatory ; 
an  essential,  moreover,  which  every  one  has  it  in  his  power 
to  provide,  and  without  which  all  other  educational  appliances 
are  useless ;  and  that  is  that  you  should  personally  come,  and 
come  often,  to  the  Observatory.  We  keep  a  journal  in  which 
most  of  the  visitors'  names  are  recorded,  and  I  see  that 
during  the  last  six  months  rather  more  than  200  names  have 
been  entered.  I  can  give  nothing  but  a  general  invita- 
tion, because  in  this  uncertain  climate  the  weather  is  very 
likely  to  disappoint  a  pre-arranged  visit :  you  must  come  on 
a  fine  evening,  and  take  your  chance  of  finding  us  able  to 
admit  you.  There  is  probably  no  fine  evening  in  the  Term 
in  which  the  Observatory  is  not  open  from  8  o'clock  till  mid- 
night, and  though  Mr.  Seabroke  and  I  have  been  often 
interrupted,  we  are  both  of  us  willing  to  be  interrupted 
still  more. 

As  regards  the  original  work  to  be  done  in  an  Observatory 
I  must  explain  that,  for  want  of  an  astronomical  clock  and 
a  transit  instrument,  a  certain  class  of  work  is  altogether 
out  of  our  reach.     This  is  conducted  at  the  great  Observa- 


tones  of  the  kingdom^  at  Chreenwich  and  Cambridge,  &c. 
And  even  if  we  had  those  instnunents,  no  amateur  work  on 
this  class  of  subject  could  for  a  moment  compare  in  value 
with  the  long  continued,  systematic  observations  made  at 
these  Observatories.  We  can  do  effectuallj  all  that  pertains 
to  relative  and  not  absolute  position ;  as  in  the  mapping  of 
star  groups,  and  the  position  of  binaries  and  double  stars : 
we  can  contribute  something  that  may  be  of  real  value  in 
observing  the  markings  on  the  planets  with  the  view  of 
determining,  if  possible,  their  physical  state ;  and  there  is 
the  whole  field  of  celestial  spectroscopy  still  open. 

Very  little  has  yet  been  done  in  mapping  complicated  star 
groups ;  yet  there  are  few  more  promising  subjects  for  in- 
vestigation. It  is  millions  to  one  against  a  group  like  the 
Pleiades,  or  the  cluster  in  Perseus,  being  physically  uncon- 
nected with  one  another.  They  form  a  system ;  and  must 
have  relative  motions,  though  they  may  be  extremely  slow. 
These  will  only  be  detected  by  the  comparison  of  observa- 
tions made  at  the  intervals  of  many  years.  Yet  no  one  is 
taking  them  now :  it  is  a  matter  for  the  deepest  regret  that 
the  opportunities  for  these  present  measurements,  which  can 
never  recur,  are  being  lost  to  the  world. 

The  simplest  case  of  a  star  group  is  a  binary  star.  There 
are  many  stars  in  the  heavens  which  seem  to  the  naked  eye 
nngle,  but  with  even  a  small  telescope  are  seen  to  consist  of 
two  stars  very  near  one  another.  It  was  not  till  the  year 
1767  that  it  occurred  to  any  one  that  the  stars  in  such  a 
case  would  most  probably  be  affected  by  mutual  gravitation, 
And  in  fact  be  describing  orbits  round  their  common  centre 
of  gravity.  This  suggestion  was  made  by  Michell,  Profes- 
M>r  of  Geology  at  Cambridge ;  but  it  was  reserved  to  Sir 
William  Herschel  to  prove  ihat  the  suggestion  was  well 
founded,  by  publishing  in  1804  observations  of  his  own  on 
&e  positions  and  distances  of  many  binary  stars,  which  had 
changed  during  the  twenty  years  during  which  he  had  ob- 
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served  them.  Hia  obaervatioiifly  aod  ibose  of  his  great  md, 
Sir  John  Hersohel,  hare  at  the  present  time  a  singular  Talae 
from  their  early  date.  Sir  John  observed  and  measured 
altogether  no  leas  than  3347  double  stars.  The  great 
Bussian  astronomer.  Otto  Struve,  also  engaged  in  the  same 
research,  and  in  f  837  published  the  positions  of  3112  doable 
stars.  Mr.  Dawes,  the  former  owner  of  our  telescope,  was 
a  remarkably  fine  observer  of  these  objects,  and  I  believe 
his  observations  include  nearly  4000  double  and  multiple 
stars.  But  this  is  a  work  which  by  its  very  nature  needs 
going  over  again,  and  to  this  accordingly  we  are  devoting 
considerable  attention.  The  measures  consist  of  estimates 
of  the  angle  that  the  line  joining  the  stars  makes  with  the 
meridian,  and  of  the  angular  distance  of  the  stars.  And  it 
is  possible  from  a  sufficient  number  of  such  observations  to 
eliminate  errors  and  to  determine  the  orbits  and  periods  of 
these  stars.* 

I  give  in  an  appendix  the  results  of  our  measurements 
during  the  past  six  months.  In  making  them  A.  iL 
Worthington,  at  that  time  a  member  of  the  School,  now 
of  Trinity  College,  Oxford,  gave  considerable  assistance; 
and  some  other  members  of  the  School  have  occasionally 
contributed.  I  do  not  attach  great  weight  to  any  of 
the  measures,  as  we  have  not  yet  had  sufficient  practice. 
But  I  am  unwilling  to  suppress  any  bon&  fide  observations 
made  without  bias ;  and  if  they  are  bad,  the  computation  of 
the  orbits  will  shew  that  they  are  so.  In  all  39  stars  have 
been  measured,  the  number  of  measures  being  434. 

It  is  very  desirable  to  make  many  good  observations  on 
the  markings  on  planets.  There  can  be  no  doubt  that  this 
will  lead  to  some  further  knowledge  of  their  physical  state. 
We  have  therefore  made  numerous  drawings  of  Mars, 
Venus,  and  Jupiter,  and  of  these  I  exhibit  enlarged  copies 

*  This  was  illustrated  and  axplained  by  diagrams. 
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to  the  Society.  The  markings  on  Mars  are  satisfactorily 
shewn  to  consist  of  polar  snows,  land  and  water,  the  outlines 
frequently  masked  by  clouds,  so  frequently  as  to  have 
rendered  it  up  to  the  present  time  impossible  to  construct  a 
satisfactory  map  of  Mars.  We  have  made  20  drawings  of 
Mars.  Venus  is  a  difficult  object  in  a  telescope.  It  is  best 
obserred  in  daylight  shortly  after  sunrise.  We  have  been 
able  to  make  a  considerable  number  (27)  of  drawings,  prin- 
cipally due  to  Mr.  Seabroke,  some  of  which  have  been  copied 
in  the  pages  of  the  English  Mechanic  for  October  20th,  1871. 
This  is  a  kind  of  observation  which  members  of  the  School, 
after  some  qualification  of  themselves  in  the  use  of  the  in- 
strument, might  well  undertake.  The  essential  mental 
quality  for  it  is  truthfulness,  not  to  fancy  you  see  what  you 
do  not  see.  Jupiter  is  singularly  interesting.  Apart  from 
the  interest  attached  to  this  mimic  solar  system  from  watch- 
ing the  revolutions  of  his  satellites,  their  eclipses,  transits, 
&c.,  there  is  the  perpetual  study  of  his  varying  belts.  I 
exhibit  a  few  kindly  sent  me  by  Mr.  Gledhill,  of  Halifax. 
What  the  physical  condition  of  Jupiter  is  remains  somewhat 
doubtful.  Its  rapid  rotation,  less  than  10  hours,  and  its 
very  small  density,  less  than  \  of  that  of  the  earth,  indicate 
probably  that  it  is  not  wholly  a  solid  body,  and  that  its 
cloud  belts  are  made  by  its  own  heat  and  not  that  of  the 
Bnn.  Much  light  may  be  thrown  on  this  by  observing  its 
cloud  belts,  and  seeing  whether  they  are  or  are  not  in- 
fluenced by  the  position  of  the  sun.  This  again  needs 
nothing  but  a  truthful  eye  and  mind  and  a  good  telescope. 
We  have  five  drawings  of  Jupiter.  We  have  watched  two 
of  the  four  comets  which  have  been  lately  visible,  and 
especially  Encke's :  of  which  we  have  got  several  drawings. 
Mr.  Seabroke  also  examined  it  spectroscopically,  and  shewed 
that  its  light  consists  of  three  lines,  as  shown  in  the  accom- 
panying diagram.  The  comet  was  at  the  time  of  observa- 
tion on  a  star,  and  the  star's  continuous  spectrum  was 
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*  room«  and  a  fine  beam  of  sunlight  is  reflected  down  a  tube 

*  from  a  heliostat  on  the  roof,  for  comparison  with  the  light 
'  from  the  yacuum  tube. 

*  The  usual  method  of  comparing  the  spectra  of  two  kinds 
'  of  light  is  to  allow  one  half  of  the  slit  to  be  illuminated  by 
'  one  light,  and  the  other  half  hj  the  other,  so  that  on  look- 
'ing  through  the  spectroscope  the  two  spectra  are  seen  in 

*  contact,  one  above  the  other,  so  that  the  coincidence  of 
'lines  is  at  once  seen.  This  method,  however,  does  not 
'  answer  in  comparing  the  faint  hydrogen  spectnmi  with  the 
'  solar  spectrum  except  for  the  three  principal  lines ;  since 

*  the  brightness  of  the  solar  spectrum  obliterates  the  weak 
'hydrogen  lines.  I  was  obliged  therefore  to  adopt  the 
'  following  method.     A  fine  platinum  wire  was  placed  in 

*  the  eye-piece  of  the  spectroscope,  and  the  line  under  exami- 
'nation  brought  into  coincidence  with  it.  Sunlight  was 
'then  thrown  in,  and  the  position  on  the  solar  spectrum 
'  with  respect  to  the  black  lines  noted.  By  this  means  the 
'position  on  Fraunhofer's  scale  is  at  once  found.  £ach  line 
'  was  thus  compared  from  10  to  20  times  in  order  to  elimi- 
'nate  error. 

'  The  pressure  of  the  hydrogen  used  in  these  experiments 
'  varied  from  3  to  4  mm.  of  mercury.  Above  and  below  this 
'  pressure  the  fainter  lines  disappear.  In  Appendix  No.  2 
'  is  a  list  of  the  lines  already  compared.  I  hope  to  finish 
'  the  rest  next  summer. 

'  Professor  Young  has  published  a  list  of  103  lines  seen 
'  by  him  in  the  chromosphere,  and  on  examining  his  list  I 
'  find  only  the  four  brightest  hydrogen  lines  coincide  with 
'  any  in  his  list,  viz.,  the  C,  F,  near  a,  and  H  lines ;  a  fact 
'  which  has  been  known  a  long  time.  The  remaining  lines 
'  therefore  in  my  list  have  probably  not  yet  been  seen  in  the 
'spectrum  of  the  hydrogen  in  the  chromosphere.  The 
'  excessive  faintness  of  some  of  the  hydrogen  lines  may  be 
'judged  of  by  the  fact  that  the  eye  required  to  be  kept 
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'in  perfect  darkness  for  5  or  10  minutes  before  it  could  dis- 
'  tinguish  them. 

*  A  large  number  of  experiments  were  made  to  ascertain 
'the  best  conditions  under  which  to  examine  the  hydrogen 
'  so  as  to  get  the  lines  at  their  maximum  brightness.  When 
'an  electric  spark  is  passed  through  the  gas  the  principal 
'lines  appear  under  nearly  every  condition:  but  the 
'faint  ones  do  not  appear  so  readily.  Istly,  experiments 
'had  to  be  tried  in  order  to  ascertain  the  best  pressure: 
'2ndly,  a  number  of  tubes  were  tried  with  different  sized 
'necks  between  the  bulbs :  Srdly,  the  battery  power  had  to 
'be  ascertained:  4thly,  the  best  size  of  the  Leyden  jar 
'  which  is  interposed  to  heat  the  spark  had  to  be  ascertained. 
'  The  results  of  these  experiments  showed  that  the  following 
'were  good  conditions;  viz.,  a  pressure  of  from  3  to  4  mm. 
'  of  mercury^  the  neck  of  the  tube  Ath  inch  internal  diame- 
'  ter ;  a  battery  of  12  Smees ;  and  as  large  a  coil  as  possible 
'without  any  Leyden  jar.' 


After  the  meeting  Mr.  Wilson  and  Mr.  Seabroke  shflWed 
a  number  of  spectroscopes^  and  among  them  that  which  was* 
spoken  of  in  the  paper  as  used  with  the  telescope  in  mapping 
the  prominences  on  the  sun.  It  was  fitted  with  a  reflecting 
prism,  and  adjusted  for  comparison  of  the  spectra  of  a 
candle  and  a  spirit  flame  in  which  salt  was  burning.  It 
divides  the  D  line  widely. 


B 


APPENDIX  1. 

DOUBLE  STARS.    MAT-NOVEMBER,  1871. 


Name  of  Star. 

PoritloB 

otwerred 

Indegreet. 

No. 

of 

obt. 

DisUnoe 
obsnrcd 

No. 

of 

obs. 

6 

Dftto. 

OoMTW. 

22  AndxomedaB 

4".46 

1871.84 

w&s 

71.8 

4".91 

4 

1871.81 

s 

261,  Pifleiom 

312.97 

8 

20".46 

2 

1871.85 

w 

311.65 

4 

19".96 

8 

1871.90 

s 

y  Leonis 
^  Urate  Maj. 

113 

4 

3".78 

3 

1871.44 

W,  B,  AMW 

43.9 

4 

2".2 

I 

1871.44 

Wr  1  0|  AMW 

y  Virffinis 

159.2 

6 

5".49 

3 

1871.49 

W,  S,  AMW 

m                          ^7 

160.1 

6 

5".40 

4 

1871.47 

W|  S|  AMW 

156 

1 

4".72 

4 

1871.47 

W,  8  &  JA 

fBootis 

298.9 

3 

1871.49 

W 

c.  Bootis 

327.2 

4 

2^.97 

4 

1871.60 

S 

44.Bootia 

229.8 

4 

5".3 

4 

1871.64 

8 

1}  Coroned  Bor. 

45.2 

5 

1".47 

8 

1871.60 

S 

50 

4 

1".38 

4 

1871.63 

S 

u«  Bootis 

AB.171.9 

1 

—  — 

• 

BC.167.95 

4 

•IOBg»t«d 

1871.64 

S 

d  Serpentis 

192.1 

5 

3".56 

4 

1871.61 

S 

<r  Cor.  Bor. 

AB.194.3 

3 

3".51 

2 

1871.60 

AC.88.2 

1 

53".5 

2 

_         ^~m 

w 

/i.  Draconia 

177.5 

4 

2".44 

4 

1871.64 

s 

o  Hercolis 

115.07 

6 

5".63 

4 

1871.51 

W&8 

113.8 

3 

5".03 

4 

1871.48 

AMW&W 

d  Uercnlis 

181.27 

6 

10'M5 

3 

1871.47 

W,S,AMW.DAO 

p  Herculb 

311.9 

3 

4".54 

2 

1871.50 

W 

w 

311.3 

4 

4".34 

4 

1871.51 

W&8 

Ik  Hercnlis 

244.83 

3 

31".7 

3 

1871.51 

W,  8,  AMW 

ADODjma 

276.9 

4 

1".32 

3 

1871.67 

05  Herculxs 

261.46 

5 

6''.65 

6 

1871.52 

W 

261.7 

3 

6".47 

4 

1871.64 

W&CPR 

70  Ophiuchi 

92.8 

3 

4".6 

3 

1871.47 

W|  St  AMW 

92.5 

4 

4".67 

2 

187148 

W&AMW 

73  Ophinchi 

252.8 

6 

1".48 

3 

1871.49 

W,  8,  CJKS 

Anon,  in  Cljp.Sob 

AB.6.7 

5 

3".8 

2 

1871.60 

8 

found  by  AM  W 

w 

AC.29.5 

2 

14".77 

1 

...  ». 

69  Serpentis 
Anon.  [2.  2319] 

316.25 

11 

4".6 

5 

1871.55 

W,  8,  RHK 

AB.193.2 

5 

5".6 

3 

1871.60 

AC.273.86 

2 

41".8 

1 

—  — 

W&8 

oLjraB 

151.5 

1 

57''.7 

2 

1871.60  S 

152.1 

3 

57".58 

2 

1871.68  S 

C.  LjTflD 

AB.14.3 

4 

3".  18 

4 

1871.63 

AC.  173 

4 

210".8 

4 

_  «-. 

8 

CD.  146.3 

4 

2".48 

4 

m.^.         ... 

11 


KoMorstar. 

PosiUon 

obtenred 

in  degrees. 

No. 

of 

obs. 

8 

obserred 

No. 

of 

obs. 

4 

Date. 

ObMTfCT. 

149  CVgni 

63.38 

6".17 

1871.87 

w&s 

62.5 

4 

7".32 

4 

1871.88 

s 

«.  Aquilsd 

118.25 

4 

1".7 

4 

1871.61 

8 

a  AqnilsD 

318.96 

5 

158".9 

5 

1871.61 

s 

nSI^phiiii 

183.7 

4 

3".3 

7 

1871.66 

s 

AB.255.82 

5 

16".5 

3 

1871.57 

B621 5-220 

2 

-.  .. 

w&s 

61  Cjgni 

113.12 

5 

19".47 

4 

1871.61 

s 

IftCygoi 

AB.123.7 

4 

4'M2 

4 

1871.78 

w 

AC.62 

2 

«^  ^^ 

f  Cepnei 

301.7 

4 

11".78 

4 

1871.63 

s 

284.1 

4 

e".5 

4 

1871.76 

w&s 

SSPegasi 

AC.381.7 

4 

63".7 

5 

1871.64 

s 

f  Aquarii 

337 

7 

3".79 

8 

1871.66 

s 

335.2 

4 

3".81 

4 

1871.78 

w 

•in  Pegaras 

144.2 

4 

13".54 

4 

1871.67 

s 

Anon.  2457  Dawes 

19.1           1  8 

1871.77 

W&AMW 

Explanation  of  names  of  Obserrers — 


w 

Mr.  Wilson. 

8 

Mr.  Seabroke. 

CJES     .. 

Key.  C.  J.  E.  Smith. 

KHK     .. 

Mr.  Ker. 

AMW   .. 

A.  M.  Worthiogton. 

JA 

J.  Armitage. 

DAO     .. 

D.  A.  Ogilvie. 

CPR      .. 

C.  P.  Ridley. 

APPENDIX  2. 


Beto- 
tnoe 

No. 

PoritiM 

B«latlTe 

OD 

Kireboff*t 

BrifrhtMM. 

Bemuta. 

Beato 

lOPrlffhtart 

1 

694 

10 

a 

2 

881 

Tiimit  of  a  number  of  dose  lineB  towards  a 

8 

930 

6 

Brigiitest  red  line. 

4 

1014 

6 

Snspidonsly  near  the  cbromoaphere  line  near  D. 
The  position  of  these  was  taken  bj  reference 

6 

1049 

8 

6 

1061 

4 

to'the  mercnry  lines,  and  are  therefore  not  w 

^  7 

1119 

8 

reliable  as  the  others. 

6 

1638 

4 

9 

1621 

4 

10 

1876 

4 

11 

1943 

8 

12 

1991 

6 

13 

2066 

8 

% 

14 

2080 

10 

F. 

16 

2286 

4 

Near  here;  exact  place  uncertain. 

16 

2361 

6 

• 

17 

2428.6 

Limit  of  a  band  towards  F. 

18 

2640 

2 

19 

2606 

3 

20 

2670 

3 

21 

2767 

Faint  band.                   , 

On  comparing  the  abore  table  with  the  Catalogae  of  Chromospheric 
Lines,  by  Professor  Yonng,  in  the  Philo9oph%eal  Magazine  for  Noyember, 
1871, 1  see  no  sufficient  signs  of  coincidence  to  lead  me  to  believe  that 
any  of  the  chromospheric  lines  in  his  list  are  due  to  hydrogen,  except 
the  c  and  F  already  well  known  to  be  so  dne.  Since  I  have  not  yet 
examined  lines  further  than  2767,  the  near  G  (2796),  and  H  lines  also 
known  to  be  dne  to  hydrogen,  are  not  mentiooed  in  the  above  list. 
In  these  experiments,  a  spectroscope  with  a  large  dispersive  and 
magnifying  power  was  found  to  be  required  id  order  to  identify  the  lines 
in  the  solar  spectrum,  so  that  the  hydrogen  spectcum  became  so  rednoed 
in  brightness  that,  in  order  to  see  the  fainter  lines,  the  eye  required  to 
be  kept  for  some  minutes  in  the  dark  room,  although  with  a  spectroscope 
of  low  power  the  spectrum  appeared  very  ^right^ind  full  of  lines. 


MINUTES  OF  MEETINGS. 


MEETING  HELD  FEB.  11,  ISIli— Donations : 
Keport  of  the  Marlborough  andFoIkstone  Natural  History 

« 

Societies  ;  Lieaves  of  Pitcher  Plant  (Nepenthes  Bafflesiana) 
and  Sarracenia  purpurea,  by  Mr.  Micholls ;  Specimens  of 
Layatera  arborea,  and  Muscari  racemosum,  by  Mr.  W«  C. 
Marshall. 

A  Paper  was  read  by  Mr.  G.  M.  Seabroke,  (corr.  member), 
*  On  the  Eclipse  of  the  Sun,  December,  1870,'  as  witnessed 
by  him  in  Sicily.* 

The  Rev.  T.  N.  Hutchinson,  (hon.  mem.),  then  read  a 
report '  On  the  Starlight  Evenings  of  1870.'* 

E.  A.  Burchardt,  (member),  exhibited  experiments  on 
the  Rose  of  Jericho  (Anastatica  hierochuntica). 


MEETING  HELD  FEB.  25:— After  various  exhi- 
bitions,  a  Paper  was  read  by  H.  Ricardo,  (member),  on 
*  Medi<B'val  Architecture,^  tracing  the  origin  of  the  Norman, 
Early  English,  Decorated,  and  Perpendicular  styles,  and 
giving  the  special  characteristics  and  notable  examples  of 
each.  The  Paper  was  beautifully  illustrated  by  drawings 
and  diagrams  by  H.  Ricardo.  The  Rev.  T.  N.  Hutchinson 
also  exhibited  a  series  of  diagrams,  illustrating  the  Paper. 


*  These  two  Papers,  as  referring  immediately  to  1870)  were  printed 
at  the  end  of  the  Report  for  that  year.    See  pp.  37,  39. 
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Mr.  Hutchinson  exhibited  a  drawing  of  the  large  Sun- 
spot  latelj  observed  by  him^  and  indicated  the  reasoning  by 
which  its  size  could  be  determined. 

Mr.  Wilson  announced  that  he  had  received  a  set  of 
Meteorological  instruments  from  Mr.  Scott^  (o.b.),  the 
head  of  the  Meteorological  department,  and  that  it  had 
been  arranged  that  Bugbj  should  send  reports  of  its  obser- 
vations to  the  Government  ofBce. 

Arrangements  were  made  for  a  series  of  observations,  the 
firstfruits  of  which  will  be  seen  in  the  Meteorological  Keport. 

Mr.  Sidgwick  called  attention  to  some  facts  as  to  tlie 
nature  of  Monkeys  given  in  Mr.  Darwin's  new  book  on 
'  the  Descent  of  Man.' 


MEE  TING  HELD  MAR  CH 1 1  \— Donations :  Case 
for  Botanical  Specimens^  by  the  President;  Eggs  from 
Lapland,  by  Professor  Newton ;  Indian  snakes,  by  Mr.  Ker. 

The  President  exhibited  and  explained  a  diagram  illus- 
trating the  dates  of  flowering  in  1870. 

A  Paper  was  read  by  C.  G.  Steely  (member),  on  *  Meteor o- 
logyy  noting  the  usefulness  of  the  science  as  shewn  by 
predictions  founded  on  a  careful  series  of  observations^ 
explaining  the  system  carried  out  at  the  stations  in  connection 
with  the  Meteorological  office^  and  showing  how  the  laws  of 
winds  and  oyclones  had  been  determined  by  observation.  It 
was  illustrated  by  the  weather  reports  of  the  Meteorological 
Office. 


MEETING  HELD  MARCH  25 :— Exhibitions  : 
First  specimen  of  Gonepteryx  Bhamni  taken  this  year,  by 
F.  B.  Hodgson;    Fossils  from  Toft,  by  W.  B.  Lowe; 
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Photographs  of  the  late  Solar  Eclipse^  taken  at  Syracuse 
and  Cadiz^  by  Mr.  Hutchinson. 

Dr.  Farquharson^  (hon.  member)^  read  a  Paper  on 
*  Animal  Heat! 

The  foUowing  Paper  (see  Plate  i.)  was  then  read  by 
C.  T.  Clough,  (member),  on  *  Rugby  and  its  Neighbourhood.^ 

*  In  writing  this  short  paper  on  the  neighbourhood  of 
'Rugby,  I  shall  merely  endeavour  to  sketch  roughly  the  chief 
natural  features  within  a  radius  of  about  15  miles,  without 
going  into  the  causes  through  which  they  have  been  formed. 

'  The  town  of  Kugby  itself  is  situated  on  a  small  plateau 
which  belongs  to  the  short  range  of  hills  which  passes  through 
Hillmorton,  Thurlaston,  and  Steetton-on-Dunsmore,  where 
we  may  consider  the  range  ceases.  The  whole  range  can  be 
seen  very  well  on  the  road  from  Kilsby  to  Hillmorton,  just 
before  you  cross  over  the  canal  bridge.  To  the  south  of  this 
range  there  is  another  much  longer  and  more  decided  one ; 
this  includes  Barby  Hill,  the  hill  through  which  the  Kilsby 
Tunnel  passes,  and  further  on  to  the  east  the  hills  near  Naseby, 
which  are  generally  considered  the  centre  of  England.  To- 
wards the  west  the  range  sweeps  down  southward  to  Daventry, 
where  is  Borough  Hill,  the  culminating  point  of  the  range, 
at  the  top  of  which  there  are  some  large  encampments, 
supposed  to  be  of  Danish  origin.  This  hill  is  upwards  of 
SOQft.  and  consequently  on  a  clear  day  a  very  fine  view  can 
be  obtained  from  the  top ;  Coventry  and  Weedon  are  visible, 
and  nearer  still  two  lakes,  one  of  which  has  a  perimeter  of 
nearly  3  miles,  where  there  is  very  good  fishing.  The  range 
does  not  cease  at  Daventry,  but  divides  itself  there,  one  part 
going  on  to  Weedon  and  the  other  continuing  on  to  Marston, 
where  it  gives  a  twist  to  the  east  and  keeps  on  to  within  about 
6  miles  of  Northampton.  Both  these  ridges  are  moderately 
continuous,  and  hence  we  might  have  expected  to  find  several 
tunnels  here  and  there ;  and  in  reality  besides  the  Kilsby 
Tunnel  there  are  two  tunnels  for  canals  each  about  one  mile  in 
length — one  near  Crick,  and  the  other  near  Braunston.    At 
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Blisworih,  near  Northampton^  there  is  also  a  canal  tunnel 
about  one  mile  and  a  half  in  length.  The  lias  and  chalk 
formations  meet  about  one  mile  from  Daventry,  so  that  ^e 
chief  range  is  composed  of  the  same  material  as  the  York- 
shire Wolds,  which  however  attain  a  much  greater  elevation. 
About  two  miles  from  DaVentry,  on  the  road  from  Kilsbj  to 
Daventrj,  I  saw  a  pit  of  lias  similar  to  the  one  near  the 
Roman  Catholic  Chapel  at  Rugby.  There  are  several  off- 
shoots of  this  range,  which  is  not  itself  visible,  being  hidden 
by  the  spur  of  Barby  Hill,  which  can  be  seen  from  the  road 
from  Hillmorton  to  Dunchurch,  such  as  Napton-on-the-Hill. 
'  To  the  north  of  Rugby,  in  the  direction  of  Lutterworth 
and  Combe  Abbey,  the  ground  is  chiefly  occupied  with  gentle 
undulations,  though  there  is  rather  a  steep  bit  of  ground 
about  two  miles  (rom  Comb«  Abbey,  near  Brinklow.  But 
still  further  on,  in  the  N.  W.  part  of  Leicestershire,  between 
Ashby-de-la-Zouch,  Mt.  Sorrel,  and  Leicester,  there  is  the 
district  which  still  retains  its  ancient  name  of  Chamwood 
Forest,  though  most  of  the  trees  have  long  since  disappeared. 
This  district  is  occupied  by  a  ridge  of  hills  of  inconsiderable 
elevation,but  rugged  and  with  sharp,  distinct  outlines.  Bardon 
Hill,  between  Ashby  and  Leicester,  the  highest  of  the  group, 
is  about  860ft.  above  the  level  of  the  sea.  It  is  considered 
by  some  people  to  command  a  wider  prospect  than  can  be 
found  anywhere  else  in  the  island.  From  it  on  a  clear  day 
you  can  see,  northwards,  Lincoln  Cathedral  and  the  various 
heights  of  the  High  Peak  in  the  north  of  Derbyshire.  South- 
wards, you  can  see  the  Malvern  Hills,  the  Shropshire  Wrekin, 
and  the  Dunstable  Hills  which  are  80  miles  off.  Several 
mountains  in  N.  and  S*  Wales  can  also  be  seen.  Indeed  it 
has  been  said  that  right  lines  drawn  from  the  extremities  of 
the  view  would  include  nearly  a  quarter  of  England  and 
Wales.  From  the  character  of  this  district  we  might  have 
presumed  at  once  that  the  geological  formation  was  much 
harder  than  the  Rugby  lias.  Isolated  beds  of  mountaiu 
limestone,  which  thus  connects  this  district  with  the  still  wilder 
one  of  North  Derbyshire,  and  the  Yorkshire  Moors,  the  off- 
shoots of  the  Cheviots,  and  other  primitive  rock^  such  as 
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greenstone  and  slate,  crop  up  here  and  there.  Some  of  the 
rocks  are  quarried  under  the  name  of  granite,  part  of  which  I 
believe  finds  its  way  to  Bugby  and  helps  to  mend  the  roads. 
The  erratic  blocks  of  granite  which  are  found  now  and  then 
near  Rugby  are  generally  supposed  to  have  come  from  this 
district.  Coarse  slate  is  also  found,  which  serves  for  roofing 
and  other  common  purposes.  A  little  further  on  to  the 
west  is  the  somewhat  similar  district  of  Ashby  Woulds. 

*To  the  north-west  of  Bugby,  just  before  you  reach 
Coventry,  there  is  a  small  ridge  of  about  four  miles  in  length, 
and  still  further  on  in  the  same  direction  there  is  another 
rather  longer  ridge,  called  Heave's  Green  Bidge.  Further 
on  still  is  the  wooded  district  of  Warwickshire,  called  Arden. 
This  name  is  similar  to  that  of  the  woods  called  Ardennes 
in  N.  of  France;  hence  perhaps  this  word  is  a  common  Celtic 
one  for  a  forest.  In  the  time  of  its  splendour  this  forest  was 
the  largest  British  one  in  existence ;  it  extended  from  the 
Avon  to  the  Trent  on  the  north,  and  to  the  Severn  on  the 
west.  The  Forest  of  Dean,  on  the  borders  of  the  adjacent 
counties  of  Monmouth  and  Gloucester,  was  perhaps  part  of 
Ihis  ancient  forest.  In  Shakespeare's  play  of  ^*  As  you  Like  it," 
the  forest  of  Arden,  in  France,  is  introduced ; — ^may  not  the 
idea  of  this  play  have  been  put  into  his  head  by  this  anci^t 
Warwickshire  forest,  which  in  his  time  would  no  doubt  reach 
very  near  to  Stratford-on- Avon  ?  Although  no  longer  a  con* 
tinuous  forest,  it  is  still  the  best  wooded  part  of  the  county, 
afibrding  plenty  of  timber,  especially  oaks.  Not  very  far 
from  Banbury  (about  6  nules),  and  almost  directly  18  miles 
south  of  Bugby,  is  the  ridge  of  Edge  Hill,  which  serves  as 
the  boundary  line  between  Warwickshire  and  Oxfordshire. 
This  has  a  very  steep  declivity  and  commands  an  extensive 
prospect.  It  overlooks  the  valley  of  the  Stour,  and  the 
Yale  of  the  Bed  Horse,  so  called  from  the  figure  of  a  horse 
in  its  ferruginous  sands.  This  is  now  obliterated  by  the  pro- 
gress of  enclosures. 

'  The  chief  river  in  the  Bugby  district  is  of  course  the 
Avon,  which  receives  the  Swift  from  the  coimtry  near 

Lutterworth.   Parallel  to  the  Avon,  but  at  the  other  side  of 

c 
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the  Rugby  ridge,  rnns  the  Leam^  which  rises  near  Marston 
and  receives  Rainsbrook,  the  brook  just  below  the  cross  roads, 
about  two  miles  from  Thurlaston.    I  have  seen,  somewhere 
or  other^  that  on  the  high  ground  near  Naseby  four  riyers 
rise,  but  in  the  ordnance  map  I  can  only  see  two  of  any 
importance; — one,  Callender  Brook,  proceeds  in  a  south 
direction,  and  the  other,  Lee  Brook,  towards  the  easL    A 
small  stream  in  the  S.E.  flows  into  the  Cherwell,  below  Ban- 
bury, in  Oxfordshire,  and  thus  ultimately  gets  to  the  Thames. 
'  The  chief  plains  extend  from  Dunsmore  Heath  to  Edge 
Hill,  which  is  drained  by  the  Ichene,  which  ultimately  falls 
into  the  Leam  near  Frankton,  and  from  Hillmorton  to  near 
Crick  and  Yelvertoft.     There  is  one  coalfield  in  Warwick- 
shire with  an  average  breadth  of  three  miles.     The  chief 
pits  are  between  Nuneaton  and  Coventry. 

*  There  are  no  large  woods  about  Rugby,  though  the 
country  might  perhaps  be  called  well  wooded  from  the  great 
number  of  trees  scattered  throughout  the  hedgerows  and  on 
the  road  sides.  There  are  however  some  moderately-sized 
plantations  here  and  there,  and  at  Combe  Abbey  a  wood  of 
older  growth.  There  are  no  waste  places,  such  as  heaths, 
&c.  near  Rugby,  though  there  are  several  which  are  called 
Heaths,  such  as  Lawford  Heath  and  Dunsmore  Heath,  beyond 
Dunchurch.  I  suppose  that  all  such  places  have  been  long 
since  enclosed  owing  to  the  progress  of  cultivation. 

'  I  think  that  I  have  now  described  roughly  the  most 
prominent  features  of  the  country  near  Rugby.  If  there  is 
anyone  who  wishes  to  go  further  into  the  subject,  I  should 
advise  him  to  get  the  four  quarters  of  the  one-inch  ordnance 
survey  sheet,  which  includes  the  district  round  Rugby.  They 
really  make  you  understand  the  nature  of  the  country  directly, 
like  a  picture  would,  and  I  don't  think  anyone  provided  with 
them  could  possibly  lose  his  way  anywhere. 

*  The  Sketch  Map*  (Plate  i.)  is  exceedingly  rough,  and  is 
only  intended  just^to  show  the  relative  positions  of  some 
of  the  localities  that  have  been  mentioned.' 


•  This  map  has  been  prepared  for  printing  by  H.  Ricardo. 
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MEETING  HELD  APRIL  %x— Donation:  Eggs 
of  Apteryx  Oweni,  by  Mr.  G.  Sale,  (o.B.) ;  Fossils,  chiefly 
fishes  from  the  Devonian,  by  the  Marlborough  Natural 
History  Society ;  Fossil  Ferns  and  Fishes  from  the  Coal 
Measures  of  Staffordshire,  by  Mr.  Dutton. 

F.  B.  Hodgson,  (member),  read  a  Paper  on  *  The 
Domestication  of  Parrots.^ 

Mr.  Hutchinson  read  a  Paper  on  *  The  Sun^  illustrated 
by  photographic  views  of  the  late  Eclipse,  shown  by  means 
of  the  oxy-hydrogen  light. 


MEETING  HELD  MAY  20 :— Exhibitions :  Vero- 
nica  triphyllos,  from  Norfolk,  by  Mr.  G.  M.  Seabroke; 
Saliz  triandra,  Menyanthes  trifoliata,  from  Frankton,  by 
J.  Armitage. 

Mr.  Wilson  read  the  following  Papers : 

*  Note  on  a  Boulder  lately  discovered  in  Cosford  Valley ^  and 
a  Conglomerate  Boulder  in  BrownsoverJ 

'  It  is  probably  known  to  most  of  the  members  of  the 
Society  that  there  are  found  lying  scattered  over  this  neigh- 
bourhood blocks  of  granite  of  kinds  exactly  identical  with 
the  Leicestershire  granites,  or,  more  strictly  speaking,  syenites 
of  Mount  Sorrel,  Markfield,  and  Grooby.  These  blocks 
are  called  boulders.  There  can  be  no  doubt  that  they  were 
carried  from  the  Leicestershire  hills  by  ice  at  a  time  when 
this  coimtry  was  submerged,  and  these  hills  stood  up  as 
islands  in  a  glacial  sea. 

*  The  largest  boulder  yet  discovered,  as  far  as  I  know,  in 
this  neighbourhood  is  in  the  grounds  of  A.  Boughton  Leigh, 
Gsq.,  of  Brownsover,  and  its  discovery  is  due  to  his  acute- 
ness.  He  heard  that  in  ploughing  a  certain  field  in  Cosford 
valley  the  plough  used  to  strike  on  a  rock  at  a  particular 
part  of  the  field.     He  suspected  a  boulder,  and  requested 
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the  fanner  to  point  out  the  spot.  The  farmer,  fearing  that 
the  squire  meant  to  make  a  lime  pit,  or  a  coal  mine,  or  a 
digging  of  some  sort  in  his  field,  promptly  forgot  where  the 
spot  was:  but  Mr.  Boughton  Leigh  reminded  him  bj  a 
threat  that  he  would  plough  up  the  whole  field  next  day  if 
he  did  not  find  out  the  boulder.  It  was  conveyed  to 
Brownsover  grounds,  where  I  have  been  requested  to  examine 
it.  It  is  of  syenite,  quite  unweathered,  fresh  as  it  was 
dropped  from  its  ice  raft.  It  weighs  about  35cwt.,  and  is 
roughly  oval  in  shape.  One  projecting  edge  shews  marks 
of  the  ploughshare :  and  one  face  is  very  decidedly  smoothed, 
and  slightly  but  clearly  striated.  There  can  be  no  doubt 
that  it  is  a  glacial  erratic  from  Chamwood  Forest. 

*  Close  by  it  lies  a  large  boulder,  of  some  10  or  12  cwt.^ 
of  conglomerate.  It  closely  resembles  the  finer  quartzose 
conglomerate  of  the  Devonian  period,  and  suggests  the  Forest 
of  Dean  as  its  home.  This  should  be  inspected  by  some 
more  experienced  geologists.  Few  of  our  drift  stones  have 
come  from  that  quarter,  and  it  is  therefore  a  specimen  of 
remarkable  interest,  to  which  I  wish  to  call  attention. 

'  I  may  mention,  with  respect  to  these  and  similar  boulders 
all  over  England,  that  it  is  eminently  the  duty  of  local  socie- 
ties to  notice  and  record  their  existence.  They  are  rapidly 
disappearing  before  civilization,  being  used  for  building 
stones,  for  kerb  stones,  for  breaking  up  for  the  roads,  and 
similar  purposes.  Close  by  the  two  boulders  above  described 
lie  a  number  of  boulders  of  greenstone  and  syenite,  which 
came  from  the  foundation  of  a  farmhouse  in  the  neighbour- 
hood, and  had  once  obviously  been  boulders.' 

*  Note  on  a  newly^iscovered  Oolitic  Drift  at  Brownsover,^ 

'I  have  described  in  previous  communications  to  the 
Society  the  principal  drift  deposits  in  this  neighbourhood, 
and  may  be  allowed  briefly  to  recapitulate  them  in  order  to 
shew  the  connection  between  the  newly-discovered  drift  and 
the  old. 

*  We  have,  in  the  country  round  Rugby,  plateaus  inter- 
sected by  valleys.     On  the  slopes  and  running  back  to  the 
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top  of  the  plateaus  is  a  deposit  of  a  verf  mixed  character ; 
sometimes  it  is  sand,  almost  pure,  as  at  Hillmorton ;  some* 
times  clay,  blue  or  red,  mixed  with  sand  or  stones,  nearly 
always  characterised  by  chalk  pebbles,  well  striated.  This 
is  what  is  exposed  at  the  bottom  in  the  excavation  for  the 
School  gymnasium.     This  is  the  glacial  drift. 

<  Lying  over  this,  spreading  over  the  whole  country 
round,  with  Tarious  thickness,  forming  the  basis  of  the  sur- 
face soil,  is  a  drift  of  gravel,  consisting  partly  of  chalk  flints, 
partly  of  pebbles  of  Permian  and  carboniferous  and  metamor- 
phic  rocks.  This  may  be  seen  at  the  top  of  the  section  at 
the  gymnasium.     This  is  the  northern  drift. 

'  Lastly,  in  the  valleys  is  a  deposit  of  alluvial  soil  over- 
lying all :  in  some  places  it  rests  on  deep  sand  washed  into 
the  old  valleys,  as  at  Hillmorton :  in  other  places  on  the 
northern  drift,  and  again  in  others  on  the  lias  clay.  It  is 
Btill  being  added  to,  the  result  of  rain  and  floods.  This  is 
the  alluvium. 

'  The  new  drift  deposit  is  probably  an  upper  member  of 
the  glacial  drift,  but  differs  widely  from  it  in  several  points. 
I  will  first  describe  its  distribution,  as  far  as  I  know  it  at 
present,  and  then  speak  of  its  contents. 

'  On  the  road  to  Lutterworth,  when  you  have  passed 
through  Brownsover,  and  are  at  the  top  of  the  hill,  there  is 
about  a  mile  of  nearly  level  road  to  Coton  House.  Half-way 
is  a  farmhouse  on  the  right  of  the  road.  Opposite  it,  on  the 
left,  is  a  gate  and  field  road  at  right  angles  to  the  main  road. 
Follow  this  through  one  field,  noticing  as  you  do  so  the 
stones  on  the  road  and  field.  They  are  a  mixture  of  both 
drifts,  with  a  large  admixture  of  oolitic  stones.  In  the  next 
field,  close  to  the  road,  is  an  excavation  about  six  feet  deep 
containing  stones  almost  white,  like  chalk.  They  are  stones 
from  the  lower  oolite,  with  the  peculiar  structure  and  con- 
taining the  peculiar  fossils  of  that  formation.  You  will  see 
the  northern  drift  lying  over  this  mass  of  oolite,  and  will  be 
able  to  get  from  it  characteristic  pebbles.  Next  comes  a 
band  of  blue  clay,  belonging,  I  think,  to  the  deposit  below, 
in  which  our  Secretary  discovered  some  fragments  of  what 
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appeared  to  be,  and  have  proved  not  to  be^  red  chalk.    But 
it  is  this  deposit  of  blocks  of  oolite  that  is  so  surprising. 

'If  you  follow  the  road  a  hundred  yards  further  you 
pass  through  a  farmyard  into  a  cornfield,  and  there  is  a 
still  better  lime  pit,  the  bottom  of  which  is  occupied  by 
water,  and  by  its  side  are  at  present  a  number  of  stones 
thrown  out  of  the  pit,  ready  for  removal  to  a  kiln  Mr. 
Boughton  Leigh  has  built  for  the  sake  of  burning  tins 
oolitic  deposit  into  lime.  In  this  pit  you  may  see  (1)  the 
northern  drift,  (2)  glacial  sands  consisting  of  rubbings  and 
waste  of  the  new  red  sandstone,  and  (3)  the  oolitic  deposit 
having  a  very  uneven  surface,  unstratified,  and  shewing 
very  clearly  that  it  has  been  exposed  to  lateral  pressure. 
The  presence  of  water  indicates  a  basin  of  clay  filled  by 
drift. 

*  An  examination  of  the  stones  will  yield  the  collector  in  a 
short  space  of  time  a  good  harvest  of  fossils.  I  have  here 
some  specimens  of  corals  of  the  genera  Thamnastrea,  and 
Isastrea,  crystallized  as  you  will  see  internally,  and  shewing 
only  traces  of  the  sections:  some  beautiful  specimens  of 
monotis  ;  the  osseous  plate  of  a  ganoid  fish ;  pectens,  cyprides, 
gervillia,  and  other  shells,  besides  perfect  specimens  of  oolitic 
structure.  There  is  also  to  be  found  a  veined  sandstone, 
rich  in  iron,  shewing  rings  formed  by  chemical  segr^ation. 

*  Now  it  must  be  remembered  that  this  deposit  is  unique 
in  this  neighbourhood;  oolitic  pebbles  are  found  in  the 
glacial  drift  elsewhere,  but  here  they  compose  tiie  whole 
mass  of  the  drift. 

'  The  first  impression  it  produced  on  one  who  examined 
it  was  that  it  was  an  outlier  of  oolite,  a  portion  of  the  un- 
disturbed oolite  which  had  somehow  escaped  denudation. 
The  map  which  I  exhibit  will  shew  that  such  outliers  do 
exist  not  many  miles  east  of  Rugby.  This  is  possible  only 
on  the  supposition  that  there  are  faults  round  it  by  which 
it  has  been  thrown  down  so  as  to  seem  to  rest  on  the  lower 
lias.     The  accompanying  diagrams  will  make  this  plain. 

'  There  are  no  proofs  of  the  existence  of  this  fault,  and 
I  do  not  accept  this  explanation.     It  is  much  more  probable 
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that  it  is  a  glacial  deposit.  There  is  no  appearance  of 
Btratification,  hut  much  of  disturhance.  It  lies  on  the  slope 
of  a  hill,  precisely  where  glacial  phenomena  in  this  neigh- 
bourhood are  best  seen.  It  resembles  oolitic  drifts  from  the 
Cotteswolds  in  the  Severn  valley.  The  difficulty  is  its 
remarkable  purity.  But  this  is  not  insuperable.  In  our 
last  number  is  a  note  sent  us  by  C.  S.  Taylor,  Esq.,  on  a 
similar  outlier  of  chalk,  in  Rutlandshire,  being  the  nearest 
mass  of  chalk  to  us,  and  in  reality  a  glacial  deposit  of  excep- 
tional size  and  purity. 

^Liet  us  indulge  for  a  moment  in  picturing  the  scene. 
Ages  ago  we  know  that  our  climate  was  very  cold,  as  cold 
as  the  north  of  the  Baltic ;  England  was  submerged  over 
more  than  half  its  area.  The  Leicestershire  hills  of  slate 
and  syenite,  parts  of  the  oolitic  range  of  hills  to  the  east, 
and  of  the  more  distant  chalk  wolds,  stood  as  islands  out  of 
a  wintry  sea.  The  broad  backs  of  our  hills  were  banks 
submerged  beneath  the  sea.  The  tides  and  currents  set  up 
and  down  the  deeper  channels  which  now  form  our  valleys. 
From  the  flank  of  the  oolitic  hills,  then  an  ice-bound  coast, 
a  detached  ice  floe,  laden  with  masses  fallen  on  it  from  the 
cli£^  floated  off  as  spring  came  on.  Winds  and  currents 
guided  it  through  the  channels,  and  at  last  it  struck  on  a 
mud  bank,  and  the  summer  sun  melted  the  ice,  and  the  stones 
were  piled  on  the  mud.  The  mud  bank  was  Brownsover 
Hill,  and  the  stones  were  these  before  us.  There  is  another 
deposit,  scarcely  less  interesting,  about  three  hundred  yards 
to  your  left  when  you  have  passed  through  four  gates  on 
the  road  from  Brownsover  to  St.  Thomas's  Cross.  It  is  an 
excavation  in  a  sloping  field,  and  exhibits  a  section  of 
stratified  oolitic  drift,  sloping  at  various  angles.  There  are 
belts  of  sand  in  it,  and  everything  indicates  a  shore  deposit. 
From  it  may  be  collected  a  considerable  variety  of  pebbles 
and  fossils ;  among  which  may  be  noticed  especially  some 
red  stones,  which  our  Secretary  has  shewn  to  be  red  chalk. 

'  It  appears  to  me  to  be  a  portion  of  an  old  sea  beach, 
probably  formed  under  the  ice  foot  in  the  glacial  age. 

♦  It  will  be  of  great  service  if  the  geologists  of  this 
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Societj  will  make  themselyes  acquainted  with  tbese  pita, 
and  be  on  the  look  out  for  similar  pits ;  and  fields  in  which 
the  stones  on  the  surface  resemble  those  in  this  field. 
Several  fields  in  this  neighbourhood  yield  oolitic  stones, 
and  it  is  not  improbable  that  the  oolitic  drift  is  more  extensiye 
than  we  at  present  know.  Also  a  collection  of  fossils  and 
specimens  from  these  pits  may  serve  to  shew  precisely  from 
what  point  in  the  oolitic  range  they  were  brought.' 

A.M.  Worthington,  (member)^  then  gave  a  short  lecture 
'  on  the  Planet  Jupiter, '  and  concluded  by  reading  the  follow- 
ing Paper. 

'  On  some  Drawings  of  Jupiter,  exhibited  to  the  Society, 

May  20,  1871.'» 

'  The  drawings  of  Jupiter  which  are  going  round  are 
arranged  in  the  order  they  were  taken.  The  first  one  is 
dated  September  7th,  1870;  the  last  May  1st,  1871.  The 
greater  number  of  them  (there  are  17  in  all)  were  taken 
between  September  and  February.  The  instrument  used 
was  a  five-inch  achromatic  equatorial,  and  the  powers  used 
were  from  135  to  452.  The  most  remarkable  features  of  the 
drawings  are 

'(1)  The  diagonal  belt  which  appears  in  the  1st  drawing 
on  September  7th,  1870,  and  also  in  the  last  but  one  on 
February  23rd,  1871,  and  is  also  seen  in  many  of  the  inter- 
mediate drawings. 

*  (2)  The  breaks,  or  festoons  as  they  have  been  not  inaptly 
named  from  their  appearance,  in  the  dark  central  belt  of  the 
planet.  These  markings  have  been  subject  to  considerable 
change  in  shape,  but  in  all  the  drawings  the  central  belt  is 
more  or  less  broken  by  them. 

*  (3)  The  colour  of  the  various  belts  and  markings.  The 
north-pole  always  appears  of  an  ashy  blue  tint,  sometimes 
more  noticeable  than  at  others.  Then  comes  a  bright  belt 
of  uniform  thickness  and  colour,  being  of  a  very  bright 
whitish  yellow.     The  next  belt  as  we  go  south  is  narrow  and 

*  Scie  Plate  ii. 
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very  dark,  being  the  darkest  portion  of  the  disk.  Some 
parts  of  it  seem  darker  than  others. 

'  Then  comes  another  bright  belt  of  the  same  yellow,  white 
as  before,  and  then  the  great  equatorial  belt  which  has  a 
decidedly  reddish  tint ;  this  belt  is  the  broadest  of  all,  and 
seems  the  most  changeable.  Above  it  is  a  narrow  streak 
of  light,  and  then  another  reddish  belt  not  usually  so  dark 
as  the  central  one.  The  south  pole  is  generally  blue,  like  the 
north  pole,  but  not  so  deep  in  colour. 

'  From  the  drawings  made  on  the  spot  at  the  telescope  I 
have  made  another,  which  is  a  representation  of  such  mark- 
ings as  have  appeared  so  frequently  within  the  time  mentioned 
as  to  render  it  pretty  safe  to  say  that  they  were  there  the 
whole  time,  although  they  may  have  suffered  some  modifica- 
tion and  alteration  in  shape.  The  two  most  remarkable 
drawings  were  taken  on  November  25,  at  10.30  p.m.,  (Plate  ii. 
Pig.  i.),  and  on  January  20,  at  7.5  p.m.,  (Plate  li.  Fig.  iii.) 
The  definition  was  on  both  occasions  exceedingly  good,  and 
allowed  a  great  deal  of  fine  detail  to  be  seen.' 


MEETING  HELD  JUNE  3  .—Exhibitions:  Adder*s 
Tongue  Fern,  from  Barby  (new  locality),  by  F.  R.  Hodg- 
son ;  Monstrosity  of  Cabbage  leaf,  forming  a  pitcher,  by  Mr. 
Wilson;  Emu's  Egg,  from  Australia,  by  C.  M.  Chadwick. 

E.  Burchardt,  (member),  read  the  following  Paper  on 

*  The  Cold  Week  in  May.' 

'  It  is  a  curious  fact  that  the  week  extending  from  the  8th 
to  the  15th  of  May  is  sure  to  be  colder  than  the  one  before 
or  after  it.  Many  scientific  men  have  observed  this,  and  all 
have  fixed  the  date  of  this  fall  of  temperature  at  about  the 
same  part  of  the  month ;  namely,  somewhere  between  the 
8th  and  the  15th ;  the  greatest  cold  generally  occurring  on 
the  1 1th.  But  though  it  was  left  for  science  to  fix  by  observa- 
tions the  exact  date  of  this,  we  have  abundant  proof  in  the 
proverbs  of  several  countries  that  it  was  long  ago  observed 
and  very  generally  established  as  a  fact ;  and  in  these  cases 
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the  evidence  of  proTerba  is  often  very  valaable,  as  they  are 

often  founded  on  long  and  general  observation.    The  Sootcli 

have  a  sayings 

**  Ne'er  cast  a  clout 
Till  May  be  ont" 

The  French  say, ''  In  the  middle  of  May  comes  the  tail  of 
winter."  The  Germans  have  a  proverb  to  exactly  the  same 
effect ;  but  they  also  have  one  which  runs^  '^  He  that  shears 
his  sheep  before  Servatius'  day  loves  his  wool  more  than  his 
sheep/'  Now  Servatius'  day  falls  on  the  13th  of  May,  and 
it  is  interesting  to  find  that  he  and  the  other  three  saints, 
whose  festival  days  run  from  the  1 1th  to  the  I4th^  are  called 
in  some  parts  of  Oermany  and  Holland  ^'Eisheiligen/'  or 
**  Eismanner/'  that  is,  frost  saints  or  frostmen^  because  thej 
are  believed  to  bring  cold  with  them.  There  are  also  in  Italy 
several  proverbs  relating  to  this  cold  week  in  May^  but  I 
have  quoted  enough  to  show  that  it  has  been  observed  so  long 
as  to  pass  into  a  common  saying,  not  only  in  northern  lati- 
tudesy  but  even  as  far  south  as  Venice  and  Milan. 

*  When  Captain  McCiintock  was  in  the  Arctic  sea;,  search- 
ing for  Sir  John  Franklin,  he  noticed  that  this  fall  of  tem- 
perature took  place  in  the  extreme  north  also.  In  his  ^*  Journal 
of  the  Search  for  Sir  John  Franklin  "  this  is  an  entry.  **  May 
10th,  1858.  On  the  morning  of  the  8th  we  left  Holstein- 
borg  with  a  pleasant  land  wind  and  bright  weather.  When 
15  miles  off  shore  we  were  stopped  by  ice  formed  in  tbe 
nighty  the  thermometer  having  fallen  to  12"."  But  on  the 
14th, ''  Summer  has  suddenly  burst  upon  us,  thermometer 
up  to  40»." 

'On  May  16th,  the  year  aft;er,  he  says,  ''We  have  not 
had  a  single  clear  day  since  the  beginning  of  the  month. 
Temperature  at  zero." 

'  The  average  temperature  of  May  exceeds  that  of  April 
by  about  7*^.  June  exceeds  May  by  6^%  in  England.  Be- 
tween no  other  two  consecutive  months  does  the  average 
temperature  differ  so  greatly,  except  between  October  and 
November,  when  it  is  7%  and  September  and  October,  when 
jt  IS  6'.     Since  then  the  average  temperature  of  May  is  so 
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much  above  that  of  April,  the  thermometer  ought  to  rise 
during  May.  And  so  it  does,  excepting  the  week  from  the 
8th  to  the  15th,  in  which  it  invariablj  falls. 

*  Before  going  any  farther,  I  had  better  explain  how  these 
charts  are  kept. 

*  The  chart  exhibited  is  an  enlarged  copy  of  that  in  the 
glass  case  near  the  barometer  in  the  New  Schools,  and  is  divided 
by  perpendicular  and  horizontal  lines  into  a  number  of 
squares.  The  upright  columns,  made  by  the  perpendicular 
lines,  stand  for  days  of  the  month,  and,  at  the  top  of  each,  is 
put  the  day  it  stands  for. 

^  The  horizontal  lines  stand  for  degrees  Fahrenheit,  and 
are  numbered  accordingly.  So  that,  when  we  wish  to  register 
the  temperature  for  any  day,  we  put  a  mark  on  that  part  of 
the  day*s  column  which  answers  to  that  temperature.  Then, 
we  join  the  dot,  by  a  line,  to  the  one  made  the  day  before, 
and  so,  day  by  day,  we  draw  a  line  which  rises  and  falls  as 
the  temperature  does,  and  shows  us  at  a  glance  the  variations 
of  the  temperature  much  more  clearly  and  expressively  than 
any  register  of  figures  can. 

'  At  Kew,  and  other  stations  of  the  meteorological  office, 
the  rising  and  falling  of  the  temperature  is  registered,  by 
photography,  all  day ;  so  that  by  examining  the  chart  wc 
can  tell  what  the  temperature  for  any  hour  of  the  day  was. 
Here,  however,  the  readings  are  taken  at  8.30  only,  the  four 
thermometers  kept  being  ( 1 )  the  dry  bulb,  (2)  the  wet  bulb,  the 
bulb  of  which  is  kept  constantly  damp,  so  as  to  show  what 
the  difference  of  temperature  produced  by  the  evaporation 
is — for  evaporation  is  always,  attended  with  cold,  as  anyone 
may  easily  prove  by  wetting  his  finger  with  ether,  or  spirits  of 
wine,  or  any  thing  that  evaporates  quickly ;  (3)  the  maximum, 
which  shows  the  greatest,  and  (4)the  minimum,which  shows  the 
least,  temperature  in  the  last  24  hours.  The  greatest  tem- 
perature generally  occurring  the  day  before  it  is  registered, 
and  the  minimum  the  night  before.  On  the  chart  in  the  New 
Schools,  the  upper  black  line  represents  the  maximum,  the 
red  line  the  dry,  the  blue  the  wet,  and  the  lower  black  line 
the  minimum. 
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'  The  cause  of  the  sadden  cold  in  May  is  some  body  that 
comes  between  us  and  the  sun,  and  so  shuts  off  its  light  and  heat 
from  us.  As  it  cannot  be  seen  with  a  telescope,  it  must  be 
a  doud  of  small  bodies,  not  a  single  one.  It  must  be  moving, 
or  else  it  would  soon  be  drawn  into  the  sun  by  attrsdion. 
Its  orbit  cannot  be  in  the  same  plane  as  ours,  or  else  it  would 
always  be  between  us  and  the  sun.  It  is,  therefore,  inclined 
to  our  orbit,  crossing  it  at  the  part  we  are  on  the  11th  of 
May.  But,  to  cause  a  cold  week  every  May,  it  would  have 
to  reach  that  part  of  its  orbit  which  crosses  ours  on  at  the 
exact  time  when  we  reach  that  part  of  our  orbit  which  it 
crosses. 

'  And  as  this  would  be  a  most  unusual  coincidence,  it  must 
be  always  crossing  that  part  of  our  orbit.  The  only  solution 
is  that  it  must  be  a  ring  of  small  bodies,  moving  in  an  orbit  like 
the  earth  and  planets.  A  ring  turning  round  the  sun,  as  the 
tire  of  a  wheel  round  its  axle. 

'  But,  if  this  is  the  case,  why  do  we  not  have  one  week 
in  November  colder  than  the  others?  for  the  earth  would 
reach  in  November  that  part  of  its  orbit  opposite  to  that 
which  it  occupies  in  May,  and  the  ring  would  again  cross 
between  us  and  the  sun.  The  reason  is  that  this  time  it 
crosses  our  orbit  outside,  being  looped  into  it,  so  as  to  pass 
inside  it  between  us  and  the  sun  one  time,  and  outside,  so  as 
to  have  us  between  the  sun  and  it  the  other  lime. 

'  And  though  we  have  no  cold  week  in  November,  as  we 
have  in  May,  we  have  showers  of  meteors  on  the  14th.  And 
these  meteors  are  now  known  to  be  the  bodies  which  obscure 
the  sun  in  May,  and  which  cross  our  orbit  again  in  November. 
In  1866  these  November  meteors  were  seen  very  beautifully, 
in  far  greater  number  than  in  other  years.  The  reason  for 
this  is  that  the  ring  of  meteors  is  thicker  in  some  parts  than 
others,  and  in  that  year  we  broke  through  the  thickest  part 
of  it.  The  period  in  which  these  meteors  perform  one  revolu- 
tion is  33^  years. 

^  This  is  the  probable  cause  of  the  cold  week  in  May. 
But  there  is  one  thing  still  wanting.  These  meteors  have 
never  been  seen  crossing  the  sun.      Although  everything 
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tends  to  prove  that  they  do  cross  the  sun  in  May,  they  have 
never  yet  been  seen.  This  is  easily  accounted  for  when  we 
remember  that,  supposing  them  to  be  the  same  as  the  Novem- 
ber meteors^  they  are  very  small.  And  a  cloud  of  small 
bodies  crossing  the  sun  would  be  detected  only  by  its  power 
of  shutting  off  the  light  and  heat  from  us,  and  throwing  us 
into  its  shadow.  Still  it  would  be  more  satisfactory  if  it  had 
been  seen.  Therefore  every  May  astronomers  are  on  the 
look  out  for  it,  but,  so  far,  unsuccessfully. 

'Not  long  ago,  Herschel  saw,  in  India,  some  objects, 
visible  only  with  a  telescope,  crossing  the  sun,  and  darkening 
it.  They  moved  steadily  across  in  great  numbers,  all  going 
one  way,  except  one,  which  suddenly  turned  off  at  right  angles 
to  the  rest.  As  these  bodies  seemed  to  be  exactly  what  he 
was  looking  for,  except  that  one  which  turned  away  from  the 
path  of  the  rest,  he  naturally  thought  that  he  had  seen  the 
bodies  which  cause  the  cold  weather  in  May.  But,  with  many 
others  w^ho  were  exulting  over  this  great  discovery,  he  was 
to  be  disappointed.  For  shortly  afterwards  he  found  that 
what  he  had  seen  was  a  large  swarm  of  locusts  flying  at  a 
great  height  above  the  earth,  which  afterwards  settled  in  the 
north  of  India.  And  so  this  cause  of  the  cold  week,  although 
known  to  exist,  still  remains  to  be  actually  seen  in  the  act  of 
shutting  out  the  light  of  the  sun  from  us.' 

A  somewhat  long  discussion  followed  this  Paper ;  the 
thermometric  chart  for  the  last  month  was  exhibited  to  prove 
that  the  second  week  in  May  had  been  considerably  colder 
than  the  weeks  which  preceded  and  followed  it.  Mr. 
Kitchener  confirmed  the  existence  of  the  cold  week  by  refer- 
ing  to  previous  thermometric  records.*  Mr  .Wilson  remarked 
that,  unlike  the  meteoric  ring,  which  we  intersect  in  Novem- 


*  In  1865,66,  67,  69,  70,  and  71,  the  week  May  9—16  was  colder 

than  the  average  of  the  month,  in  some  years  hy  as  much  as  5  or  6 

degrees :  in  1868  the  cold  week  seemed  to  he  a  little  early,  beginning 

on  the  6th. 

E 
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ber,  this  ring  must  have  its  nodes  stationary,  or  nearly  so, 
and  expressed  a  hope  that  the  Society  would  in  future  years 
make  use  of  the  thermopile,  to  examine  into  any  changes  in 
solar  radiation  during  that  week, 

Mr.  Sidgwick  exhibited  living  spedmens  of  the  Wasp 
Hawk  Moth,  and  spoke  of  the  theory  of  Protective  Mimicry 
as  illustrated  by  them. 

MEETING  HELD  JUNE  10:— Mr.  Wilson  gave 
a  sketch  of  the  Geology  of  Chamwood  Forest,  and  of  the 
route  to  be  taken  on  the  next  Field  Day. 


FIELD  DA  YHELD  JUNE  17 :— The'Sodety,  under 
the  guidance  of  Mr.  Wilson,  went  to  Chamwood  Forest,  and 
visited  in  succession  Mount  Sorrel  granite  quarries,  where 
they  were  hospitably  entertained  by  C.  H.  B.  Hambly,  Esq. ; 
Swithland  slate  quarries,  where  they  were  received  by  A. 
Ellis,  Esq.;  Beacon  Hill;  the  Monastery;  and  Bardon 
Wood. 

MEETING  HELD  JULY  1:— Exhibitions:  Eggs 
of  Woodpecker,  by  C.  M.  Chadwick ;  Varieties  of  Italian 
Marbles,  by  Mr.  Hutchinson ;  Trifolium  striatum,  and  Lithos- 
permum  officinale  (new),  by  H.  G.  Wauton ;  Gum  exuded 
from  Cape  Pelargonium,  used  by  the  Kaffirs  for  illumination, 
by  Mr.  Moberly ;  Ustilago  antherarum,  by  the  President 
Donation :  Collection  of  Bubi  and  Lichens,  by  the  Bev.  A. 
Bloxam,  (hon.  mem.) 

A  Paper  was  read  by  A.  G.  Burchardt  on  *  TTie  Various 
Stages  of  a  Frog*s  Life^  illustrated  by  preserved  specimens 
in  various  stages. 


PLATEHI 
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MEETING  HELD  JULY  l&i—ExhibiHons:  Book 
Pellets  from  Chapel  Wood,  by  A.  Napier ;  Echium  vulgarc, 
from  Lower  Hillmorton,  by  F.Wise.  Donation:  Aristolochia 
clematitis^  from  Godstowe  Priory,  by  A.  F.  Northcote. 

Mr.  F.  B.  Smith,  (corr.  mem.)  then  read  a  Paper  on 
'  A  Visit  to  Some  Alkali  JVorksJ* 

The  following  Paper  was  then  read  by  D.  A.  Ogilvie, 
(member),  '  On  the  Hook  in  the  Wings  of  Male  Sphinges.^ 

'  To  the  ignorant  animal  zoology  perhaps  seems  the  most 
attractive  branch  of  natural  history ;  and  so  insects  became 
my  special  amusement,  probably  because  they  are  more 
manageable  than  the  larger  forms  of  life ;  and  then  I  went 
a  little  deeper  and  found  that  the  lepidoptera  were  much  to 
my  taste,  and  still  deeper,  and  I  finally  rested  with  wonder 
and  amazement  before  the  Hawkmoths,  or  Sphingidse. 

*  Now  one  cannot  help  noticing  a  very  curious  circum- 
Btance  in  these  moths ;  the  upper  and  lower  wings  of  the 
moth  are  connected  together  by  a  '*hook  and  eye"  apparatus, 
a  phrase  which  I  use  not  because  it  is  elegant,  but  because  it 
is  expressive,  and  for  want  of  a  better  one.  The  first  time  I 
saw  this  **  hook  and  eye,"  I  really — I  may  say  actually — 
fancied  I  had  made  a  discovery.  But  of  course  it  proved 
nothing  but  fancy,  for  when  I  looked  in  a  scientific  book — 
laying  aside  the  popular  books  on  natural  history  for  the 
moment — I  there  found  some  of  the  lepidoptera  enjoying 
the  name  of  Chalinoptera,  which  being  interpreted  is  bridle- 
winged  ;  by  straining  the  metaphor  a  good  deal  one  finds 
that  it  implies  that  the  upper  and  lower  wings  of  the  moth 
are  bound  or  bridled  together.  Two  terms  are  here  unavoid- 
able ;  the  "  thorax  "  of  a  moth  is  that  portion  of  the  body  of 
a  moth  which  connects  the  head  with  the  abdomen ;  the 
upper  margin  of  the  vring  of  a  moth  is  called  the  '^  costa." 

*  Now  there  is  a  slight  variation — I  use  Mr.  Darwin's 
term  with  all  possible  respect — in  the  "hook  and  eye" 
apparatus ;  for  in  the  male  specimens  it  is  well  developed, 
but  in  the  female  merely  rudimentary.     The  converse  of 
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something  aimilar  to  this  may  be  aeen  in  the  higher 
for  the  male  has  only  the  traces  or  rudiments  of  the  mamma 
which  in  the  female  are  perfectly  developed.  But  to  describe 
more  acurately  what  is  the  case  in  the  male  and  female  moths. 
In  the  male  (see  Plate  iii.)»  on  the  under  surface  of  the  lower 
wing,  from  the  main  neryure,  adjoining  the  muscles  which 
move  the  wing,  there  puts  out  a  thin  tapering  spine  as  pliant 
as  fine  iron  wire;  this  forms  a  graceful  curve  upward  on  the 
plane  of  the  wing ;  this  spine  or  ^^hook,"  as  I  have  improperly 
termed  it,  is  thrust  into  a  catch  or  *'  eye."  Now  this  catch 
rises  from  the  under  surface  of  the  main  nervure  or  costs 
of  the  upper  wing,  so  that  when  the  ''hook  and  eye"  are 
in  gear — so  to  say — ^the  upper  and  lower  wii^  are  always 
neatly  kept  in  the  same  plane. 

'In  the  female  specimensi  the  spine  juts  out  from  the 
main  nervure  of  the  lower  wing,  as  in  the  male ;  but  it  is 
weak,  shrivelled,  short,  and  often  divided  so  that  it  presents 
the  appearance  of  one  or  two  horse-hairs  ooming  from  the 
thorax  of  the  moth ;  moreover  there  is  no  catch,  nor  trace 
of  any  on  the  main  nervure  of  the  upper  wing ;  so  that, 
logically  speaking',  the  tuft  of  horse-hairs,  the  would-be 
spine,  is  of  no  use  at  all  to  the  female. 

'There  are  more  ways  than  one  of  explaining  the 
existence  of  the  "hook  and  eye,"  and  perhaps  this  arrange- 
ment is  to  enable  the  males  to  guide  their  flight,  and  to 
make  it  strong  and  steady,  and  specially  to  keep  the  wings 
flapping  in  unison.  But  then  we  say  the  females  need  the 
contrivance  as  much  as  the  males.  This  is  hardly  the  case, 
however,  for  the  great  object  of  the  males  is  to  keep  up 
their  race ;  and  all  they  try  to  do  is  to  find  a  mate,  and  so 
the  male  moths  vie  with  each  other,  and  those  that  have  the 
greatest  speed,  that  can  use  their  wings  to  the  greatest  advan- 
tage, are  most  likely  to  get  at  the  object  of  their  admiration. 
I  use  the  word  "  vie,"  because  I  believe  there  are  about  seven 
males  to  every  five  females ;  hence  the  children  would  have 
the  characteristics  which  served  their  father  so  well,  their 
children  would  again  inherit  it,  until  the  peculiarity  became 
perfected :  this  is  one  poor  instance  of  "  Natural  Selection." 
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*  On  the  other  hand,  the  female  needs  no  swift  flying 
apparatus ;  all  she  has  to  do  is  to  lay  her  eggs ;  she  is  always 
near  the  plant  on  which  her  progeny  will  thrive^  and  her 
task  is  only  to  flit  about  among  the  leaves  of  this  shrub  and 
there  lay  her  eggs,  her  many  eggs ;  so  she  has  a  large,  robust 
abdomen  capable  of  holding  them ;  her  wings  are  propor- 
tionally large — I  venture  to  say  clumsy — when  compared 
with  those  of  the  male ;  and  least  of  all  does  she  require 
the  "  book  and  eye." 

'  Some  female  moths  (C.  Brumata)  go  so  far  as  to  dis- 
pense with  wings,  retaining  only  their  rudiments.  Others, 
again,  possess  that  which  their  mates  have  in  perfection 
only  to  a  slight  degree ;  for  instance,  the  ^^  long  horn  "  (De 
Geerella)  female  should  rightly  be  called  the  short  horn, 
for  its  antennsD  are  not  one-quarter  the  length  of  those  of 
her  mate. 

'  Sphinx  Ligustri ;  hook  well  developed  in  male,  rudi- 
mentary in  female. 

'  S.  Tilia ;  ditto. 

^  S.  Acherontia ;  ditto. 

^  S.  Ocellatus ;         not  plain  in  either  male  or  female. 

•  S.  Populi ;  ditto.' 


MJEE TING  HELD  OCT. 5 :— Exhibitions ;  Cuscuta 
epithymum,  (new  to  Rugby),  by  the  President;  Photograph 
of  a  Moa,  by  Bev.  A.  Bloxam. 

Mr.  HutchinBon  exhibited  and  described  specimens  of 
Lepas  anatifera. 

Mr.  Spurling  exhibited  living  specimens  of  snails  from 
Stonefield,  in  Oxfordshire,  from  the  neighbourhood  of  a 
B<«ian  VUla,  where  an  edible  species  of  snail  had  become 
naturalized  ever  since  the  Koman  period  in  Britain. 

Mr.  Sidgwick  read  an  account  of  his  descent  this  summer 
into  a  Salt  Mine  at  Salzburg,  in  the  Tyrol. 
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Mr.  Or.  M.  Seabroke  (oorr.  member)  then  gave  some 
account  of  his  observalion  on  the  direction  of  the  rotation 
of  cyclones  in  the  solar  atmosphere ;  see  page  6. 


MEETING  HELD  OCT.  21 :— Exhibitions :  Col- 
lections of  Lepidoptera  hj  H.  A.  Bull,  F.  W.  Button  and 
A.  F.  Buxton ;  two  specimens  of  Deiopeia  pulchella,  caught 
this  summer,  by  A.  F.  Buxton  (only  a  very  few  specimens  of 
this  Moth  had  ever  been  caught  in  England  before). 

The  Society  having  offered  a  prize  for  Papers  shewing 
observation  and  originality,  the  prize  was  now  awarded  to 
the  following  Essay  by  H.  Bicardo,  (member). 

*A  Supposed  Correlation  of  the  Eye  and  Ear^ 

'  When  I  first  entered  this  School,  now  nearly  three  years 
ago,  there  were  to  my  knowledge  only  two  in  the  whole 
School  who  wore  spectacles.  I  need  hardly  remind  my  critics 
that  the  number  is  considerably  increased  now.  Whether 
it  is  the  fashion  to  cultivate  shortndghtedness  and  wear  eye- 
glasses and  so  forth  now,  or  no,  I  won't  pretend  to  say. 
When  I  first  came  here  I  noticed  some  whose  eyes  were 
different  from  the  general  run,  and,  on  inquiry,  I  learnt 
that  they  were  short-sighted.  How  different,  I  do  not  think 
I  can  explain,  as  I  don't  know  exactly  how  it  is ;  but  I  can 
always  pick  out  a  shortnsighted  person  from  a  large  group 
merely  by  his  eyes,  as  easily  as  I  can  tell  what  house  he  is 
in.  In  these  cases  the  eye  is  generally  large,  deeply  set, 
and  prominent ;  and,  as  a  rule,  a  person  with  spectacles  is 
generally  above  the  average  of  school  ability.  According 
to  phrenologists,  large  eyes  denote  ability  for  learning  lan- 
guages, provided  that  the  eyes  be  not  too  large.  The  owner 
of  these  eyes,  as  everyone  knows,  has  generally  a  stooping 
posture,  and  when  he  wants  to  read  he  raises  the  book  up  to 
his  face,  and  besides  that  declines  his  head,  which  is  slightly 
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superfluotis^  to  meet  the  book.  They  generally  when  looking 
at  objects  half-close  their  eyes,  as  if  to  exclude  the  super- 
fluous light  they  seem  troubled  with.  Well,  I  was  not  long 
noticing  this,  and  I  then  turned  myself  to  see  if  I  could 
read  their  characters,  &c.  by  any  other  members.  Noses  I 
tried^  but  they  were  so  various ;  mouths  I  felt  were  beyond 
me,  their  constant  changing  making  them  very  hard  to  read; 
then  came  the  ears.  There,  setting  apart  all  minor  differences, 
I  classed  them  in  two  divisions  of  *^  Big  Ears  "  and  "  Small 
Ears."  But,  you  ask,  *^How  do  I  measure  them?"  Not 
with  a  foot-rule  certainly.  I  do  not  2^  inches,  or  such  a 
measure,  and  measure  all  ears  according  to  that.  It  is 
generally  allowed  tiiat  in  a  perfect  or  ideal  face  the  ear  is 
as  long  as  the  nose,  and  if  we  draw  two  parallel  lines  from 
the  top  of  the  nose  and  from  the  bottom,  we  shall  strike  the 
tip  and  end  of  the  ear. 

'  On  looking  superficially  at  the  ears  of  people  we  exclaim, 
**  Oh,  there's  not  much  difference."  No,  there  is  not  much 
apparently,  but  in  reality  there  is  a  great  deal.  According 
to  Darwin's  theory,  our  ears  are  just  the  ordinary  ears 
of  a  beast,  such  as  a  horse,  folded  inwards,  and  generally 
at  the  top  or  near  the  top  of  the  ear  on  the  fold,  helix, 
as  it  is  called,  there  is  a  little  excrescence  supposed  to 
be  the  end  of  the  ear  which  protruded  after  it  was  folded 
up.  Well,  I  was  struck  by  the  different  sizes  of  the  ears. 
There  was  one  whose  ear  was  fully  |  of  an  inch  below 
the  required  size,  and  another  quite  ^  above.  These  sound 
at  first  insignificant  distances,  and  the  result  of  imagination 
and  not  measurement;  but  it  is  not  so;  and,  if  any  of  you 
were  to  try  it,  you  would  be  surprised  at  the  difference  Vr 
makes.  Then,  again,  the  position  of  the  ears  varies  very 
much ;  when  they  lie  close  to  the  head  you  may  pretty  surely 
judge  the  owner  to  be  deaf,  and  vice  vers&.  How  I  found 
out  the  connection  was  as  follows.  I  was  in  the  same  form 
as  another  boy  who  was  suffering  from  weak  eyes.  His  ear 
was  peculiar.  All  the  top  fold  or  helix  was,  as  it  were, 
frayed  out,  and  the  little  tip  very  plainly  marked  on  the  edge. 
The  ear  was  not  small,  but  had  this  peculiar  appearance. 
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After  a  while  I  saw  another  ear  like  thiB,  and  I  asked  him, 
— ^not  the  ear  but  the  possessor  thereof^ — ^if  he  had  weak  eyes. 
He  told  me  yery  kindly  that  he  had  noty  and  hoped  he  never 
would.  Then,  thought  I,  this  ear  is  not  a  suire  test.  I  n^t 
singled  out  one  who  had  an  extremely  small  ear,  and  who 
did  not  wear  spectacles.  I  had  not  seen  him  before,  but  I 
could  not  help  saying  to  myself,  "  That  fellow  is  as  blind  as 
a  bat."  I  enquired,  and  the  result  was  satisfactory — ^to  me 
at  least.  I  then  began  spotting  out  all  owners  of  small  ears, 
and  watching  them  closely.  I  was  amply  repaid  for  my 
trouble.  Exceptions  there  were,  but  these  "  exceptions  prove 
the  rule,"  and  these  are  very  few ;  and  I  am  able  to  tell  you 
certainly  now  that  out  of  30  there  are  only  3  who  possess 
small  ears  and  have  good  sight.  I  have  made  these  iuTesti- 
gations  not  only  at  the  school,  but  at  every  opportunity,  and 
I  very  seldom  have  to  retract  any  statement  I  have  made 
about  their  eyes.  I  need  not  tell  you,  I  am  sure^  ihat  it  is 
\  through  the  lens  inside  the  eye  not  being  sufficiently  convex 

that  short-sightedness  is  produced,  but  I  have  nerer  heard 
of  the  eye  and  the  ear  being  in  any  way  connected,  in  fact^ 
I  think  I  have  heard  it  contradicted  that  the  eye  has  anyihing 
to  do  with  the  ear.  Yet  we  know  that  very  often  a  lady  who 
has  had  her  ears  pierced  has  had  her  sight  considerably  im- 
paired. I  know  of  two  cases,  one  where  it  cured  and  one 
where  it  did  great  harm  to  the  eye.  Again,  have  any  of  my 
readers  ever  been  down  in  a  diving-bell?  The  sensation 
there  is  peculiar.  I  have  undergone  it  once.  The  pressure 
of  the  air  on  the  ear  is  so  great  that  it  causes  that  un- 
fortunate member  to  sing  as  if  it  contained  a  hive  of  bees, 
and  the  eyes  swim  and  objects  appear  double.  Yet  we*  often 
hear  of  the  eye  being  affected  without  the  ear.  Take,  for 
instance,  this  one«  A  person  in  a  state  of  insobriety  sees 
double,  yet  it  has  never  been  remarked  that  he  is  in  the 
slightest  deaf.  What  then  are  we  to  conclude  ?  It  seems, 
then,  that  the  eye  and  ear  are  connected  in  some  way,  whether 
materially  or  sympathetically  I  can't  say,  as  it  seems  that 
the  eye  and  ear  are  besides  independent  of  each  other  as 
well.     On  the  other  hand,  if  I  am  asked  what  becomes  of 
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the  **  Big  Ears/'  I  say  that  I  have  not  jet  Worked  them  out; 
bat  I  say  this,  that  a  large  ear,  as  far  as  I  have  yet  ascer- 
tained, does  not  seem  to  indicate  long-sight  or  short-sight. 
Bat  of  that  I  cannot  speak  definitely ;  but  what  I  have  said 
now  is  the  result  of  two  years'  investigations,  and  are  facts 
and  not  theories,  and  are  open  to  all  who  wish  to  enter  on 
this  field,  which  is  a  most  interesting  one.' 

The  Society's  second  prize  had  been  awarded  to  F.  R. 
Hodgson,  for  a  Paper  on  *  The  Observation  and  Use  ofPetSy 
which  was  now  read.     The  Paper  related  the  past  history  of 
a  series  of  pets  of  all  sorts,  with  observations  on  their  habits. 
From  this  Paper  the  following  extracts  are  taken. 

^  Pets  may  be  used,  and  may  be  abused.  In  order  to  use 
a  pet,  that  is,  to  observe  its  habits,  and  learn  its  uses,  there 
is  no  need  to  keep  it  always  in  confinement:  sometimes  it  is 
better  not  to  do  so.  One  may  observe  the  habits,  and  learn 
the  uses  of  most  English  animals  and  birds,  by  giving  time 
and  care  to  watching  them  in  their  wild  state,  and  learn  much 
more  from  such  observation,  than  when  the  creature  observed 
is  kept  confined,  a  state  to  which  it  is  unaccustomed.  *  *  * 

'  I  have  kept  many  pets  at  different  times,  in  fact  I  can 
hardly  remember  the  time  when  I  had  not  a  pet  of  some  sort : 
some  of  them,  I  hope,  I  have  used ;  some  of  them,  I  fear,  I 
have  abased. 

'  We  had  a  great  number  of  cats  which  were  petted  all 
day  and  hunted  rabbits  all  night ;  I  suppose  we  ought  to  have 
clipped  the  tips  of  their  ears,  and  then  they  would  so  have 
disliked  getting  the  wet  and  dirt  into  their  ears,  when  going 
down  the  rabbit  holes,  that  they  would  have  given  it  up ;  but 
we  didn't,  and  they  most  of  them  came  to  an  untimely  end, 
getting  either  trapped  or  shot,  and  one  poor  little  kitten  got 
its  eyes  pecked  out  by  a  malicious  tame  jackdaw. 

'  These  jackdaws  were  a  great  plague.  There  were,  I 
should  think,  over  a  hundred  of  them  always  about.  They 
inhabited  chiefly  a  very  fine  old  walnut  tree,  about  10  yards 
from  our  house.     They  used  to  do  incalculable  damage  in 
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the  garden,  for  they  would  pick  out  all  the  peas  which  the 
gardener  had  just  put  in  the  ground,  and  if  by  any  means 
we  succeeded  in  raising  any,  they  would  rifle  the  pods  of  the 
grown-up  plants ;  and  in  die  winter  they  picked  up  all  the 
crocus  and  other  bulbs  they  could  find.  They  sometimes 
too  built  in  our  chimneys,  and  would  now  and  then  tumble 
down  into  the  rooms,  BO  that  to  find  a  jackdaw's  nest  in  a  grate 

was  quite  a  frequent  occurrence.  It  was  impossible  to  shoot 
them,  they  were  so  cunning;  if  you  went  to  the  walnut  tree 
on  one  side  of  the  house,  they  would  all  fly  up  out  of  range 
to  the  church  steeple  on  the  other  side ;  and  if  you  went  there, 
they  would  either  get  inside  it,  or  come  back  to  the  tree.  We 
used  to  get  some  of  their  eggs  out  of  holes  in  this  tree  nearly 
every  year.  It  was  tenanted  by  jackdaws,  starlings,  and  one 
old  pair  of  owls.  •  ♦  • 

*  I  had  a  tame  owl  once  which  I  bought  at  Rugby,  and 
took  home  with  me.  When  we  first  got  him,  he  used  to  make 
a  hissing  noise  at  night,  very  like  tlie  noise  a  cross  school- 
mistress makes  in  enjoining  silence  on  noisy  children,  '^  sh-h-h." 
Afberwards  he  hardly  ever  made  any  noise,  unless  he  was 
startled  or  teased.  We  used  to  get  scraps  of  Uver,  &c.  from 
the  butcher  to  feed  him  with,  and  a  mouse  or  small  bird  when 
we  could.  He  preferred  eating  at  night,  but  he  would  eat 
in  the  day-time  if  he  was  hungry.  The  mice  he  took  down 
whole,  beginning  with  the  head ;  and  often  the  tail  would 
hang  out  of  his  beak  for  some  time  afterwards  with  a  very 
ridiculous  efiect.  He  used  to  stand  on  his  meat,  and  peck 
great  shreds  o£Pfrom  between  his  claws.  These  claws  were 
very  sharp,  and  used  to  stick  into  my  hand  sometimes  when 
he  was  perched  on  it,  and  thought  he  was  going  to  fall ;  but 
he  never  intentionally  pecked,  unless  he  was  very  much  teased 
or  frightened.  He  startled  the  cat  fearfully :  for  whenever 
she  came  near,  he  stretched  out  his  immense  wings  till  they 
were  about  a  yard  across,  and  hissed  at  her ;  and  the  dog 
seemed  to  think  he  was  a  ghost.  *  *  * 

'  I  often  tried  to  catch  a  squirrel  by  climbing  for  it,  but 
never  succeeded ;  but  a  young  one  was  once  given  me  which 
had  been  caught  by  some  men  in  the  village.    It  was  a  nice 
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little  pet  while  it  was  jonng.  We  need  to  carry  it  about  in 
our  pockets,  and  its  chief  treat  was  to  be  allowed  to  run  up 
our  coat  sleeves,  and  go  to  sleep  there.  If  we  held  a  nut 
between  our  lips  or  in  our  hands,  and  put  the  squirrel  on  the 
floor,  it  would  climb  up  our  clothes  till  it  got  to  it.  We 
used  to  feed  it  chiefly  on  nuts,  acorns,  and  bread  and  nulk. 
Whilst  it  was  young  it  never  attempted  to  bite,  and  never 
seemed  to  object  to  being  handled*  But  when  its  teeth  had 
grown  to  their  full  size,  he  seemed  to  become  very  wUd,  and 
to  bite  whenever  he  had  the  chance :  so  that  we  had  to  put 
a  thick  pair  of  garden  gloves  on  when  we  wanted  to  feed 
him.  He  oflen  escaped,  and  either  came  back  to  his  cage, 
or  else  to  us,  if  we  held  out  nuts  to  him  in  the  garden.  At 
last,  when  he  got  so  very  wild,  we  let  him  go  for  good ;  and 
when  he  was  hungry,  he  used  to  come  to  us  in  the  garden 
for  a  nut :  at  last,  I  believe,  he  was  killed  by  some  boys  in  a 
field.  I  went  up  to  a  squirrel's  nest  these  last  holidays, 
hoping  to  find  some  young  ones :  but  there  were  none.  It 
was  beautifully  lined  with  soft  shreds  of  wood,  with  a  thick 
covering  of  twigs  and  oak  leaves  outside.  *  *  * 

'We  spent  some  time  in  stocking  some  tubs  in  the 
garden  with  newts,  minnows,  gudgeon,  horse  leeches,  &c., 
which  we  used  to  catch  in  dykes  and  ponds  by  means  of 
a  net  or  basket  fastened  to  the  end  of  a  long  pole.  We 
either  thrust  this  quickly  into  the  water  weeds,  where  they 
looked  likely  for  newts  and  fishes,  or  else  we  made  a  haul 
for  a  visible  newt  at  the  top  of  the  water.  The  male 
newts  are  very  pretty  objects  for  an  aquarium,  and  are 
very  easily  fed,  as  they  will  eat  nearly  anything,  red  worms 
being  their  favourite  food.  It  is  commonly  reported  that 
newts,  like  frogs,  live  on  land  as  much  as  water ;  but  I  am 
quite  sure  such  cannot  have  been  the  case  in  Northampton- 
shire. I  never  met  with  one  on  land,  though  all  the  ponds 
and  ditches  swarmed  with  them.  And  talking  of  newts  being 
found  on  land,  though  more  generally  in  the  water,  I  re- 
member an  amusing  anecdote  with  which  I  will  end  this 
Essay.  It  was  told  us  by  an  acquaintance  of  ours,  who 
used  always  to  spend  his  holidays  in  Scotland  for  the  salmon- 
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fisliing.  He  told  us^  that  once,  when  he  was  fishing  in  the 
Thurso,  he  saw  a  Scotchman  wheeling  something  carefully 
covered  by  a  doth  in  a  wheelbarrow  towards  the  river.  He 
asked  what  it  was.  '*  A  wemenous  sarpent,  your  honour," 
the  Scotchman  replied, "  I  be  going  to  drown  it  in  the  bum." 
Our  friend  untied  the  cloth,  and  lo !  there  was  a  harmless, 
trembling  newt.' 


MEETING  HELD  NO  V.  4 :— Exhibitions :  CoUec- 
tion  of  Eggs  sent  from  South  America,  by  H.  K.  Liarden, 
(corr.  member) ;  Variations  in  Leaves  of  Holly,  prickly 
and  smooth,  from  same  tree,  by  Mr.  6.  M.  Seabroke. 

Mr.  H.  Morrell,  (O.R.),  late  Assistant  Demonstrator  at 
the  Oxford  Museum,  presented  to  the  School  a  valuable 
series  of  Zoological  Dissections  similar  to  those  in  the 
University  Museum,  Oxford. 

Mr.  Morrell  gave  a  lecture  illustrative  of  the  dissections 
presented. 

The  dissections  have  been  placed  in  the  Society's  Soom 
in  a  case  presented  by  Dr.  Hayman. 


MEETING  HELD  NOV.  18:— A  Paper  was  read 
by  Mr.  R.  H.  Ker,  (hon.  mem.),  on '  5'i£yar,' illustrated  with 
various  chemical  experiments. 


MEETING  HELD  DEC.  2:— Mr.  Wilson  read  a 
report  of  the  observations  taken  at  the  Temple  Observatory 
in  1871.    (See  page  1.) 
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In  pablishing  the  above  remits  of  the  first  seriee  of  MeteoraLogial 
observatioiui  made  hj  Memberv  of  the  School,  it  may  be  as  w^  to  aay 
one  or  two  words  on  the  work  that  has  been  done. 

The  instmments  in  use  are  all  standard  instmments  of  the  highest 
class,  by  Casella,  and  were  careftdly  selected  for  ns  by  R.  H.  Seottt  Esq., 
the  Director  of  the  Meteorological  Office,  himself  an  old  RngbeiaD. 
They  comprise  a  mercnrial  barometer,  wet  and  dry  bulb  thermometen, 
maximum  and  minimnm  thermometers,  and  rain  gauge.  The  barometer 
is  placed  at  the  entrance  to  the  turret  staircase  in  the  New  Schools, 
where  it  is  protected  from  the  weather,  and  yet  is  sufficiently  exposed 
to  the  external  air.  The  thermometers  are  at  present  in  Mr.  Wilson's 
garden.  They  are  enclosed  in  a  Stevenson's  case  which  protects  them 
from  actual  sunshine,  while  allowing  a  perfectly  free  passage  for  the  air. 
The  rain  gauge  is  also  in  Mr.  Wilson's  garden.  The  charts  for  recording 
the  various  observations  are  kept  in  a  case  by  the  side  of  the  barometer. 

The  work  of  observing  is  carried  on  by  a  "  Meteorological  Com- 
mittee," which  meets  a  day  or  two  before  the  end  of  each  month.  Any 
one  desirous  of  assisting  in  the  observations  is  invited  to  attend,  and  the 
various  instruments  are  then  assigned,  as  far  as  possible,  in  accordance 
with  the  particular  wish  of  each  volunteer. 

Frequently  one  observer  takes  an  instrument  for  the  first  half  t>f 
the  montii,  and  another  for  the  second.  It  is  best  in  all  cases  for  two 
boys  to  become  responsible  for  each  class  of  observations,  in  case  of 
illness,  &c.  The  observations  are  taken  at  8.30  A.M.,  as  nearly  as 
possible,  each  morning.  The  readings  of  the  barometer  and  attached 
thermometer  ore  entered  at  once  in  the  chart,  and  the  line  drawn  to 
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shew  the  daily  fluotnations.  The  readings  of  the  thermometers  and 
rain  gauge  are  also  taken  at  8.30,  and  then  entered  in  the  chart  some- 
time dnring  the  eonrse  of  the  day,  lines  heing  drawn  in  each  case  to 
■hew  the  flactnations. 

At  the  end  of  the  month  the  uncorrected  reading  of  the  barometer 
for  each  day  is  <*  reduced/'  that  is,  corrected  for  temperature  and  height 
aboTe  mean  sea  leyel,  and  the  result  entered  in  its  proper  column. 

All  the  obserrations  of  the  month,  including  general  notices  of  the 
weather,  direction  and  force  of  the  wind,  amount  of  cloud,  &c.,  together 
with  the  totals  and  ayerages  for  the  month,  are  then  copied  into  a 
printed  Form  supplied  by  the  Meteorological  Office,  and  sent  to  Mr.  Scott, 
the  Director. 

Many  members  of  the  Committee  have  shewn  real  zeal  and  interest 
is  taking  the  observations  for  a  lengthened  period,  and  in  some  cases 
where  the  obserrers  were  associates  of  the  Natural  History  Society, 
they  haye  been  admitted  to  the  privileges  of  full  membership  as  a 
reward  for  their  labours. 

The  work  is  really  an  important  one,  as  no  complete  series  of 
Meteorological  observations  had  been  previously  attempted  in  this 
locality.  It  is  also  in  itself  g^od  practice  in  easy  instrumental  manipu- 
lation, the  only  requisites  being  care,  accuracy  and  truthfulness. 

T.  N.  Hutchinson. 


The  names  of  the  observers  during  the  past  year  are  given  below ; 
all  except  three  are  either  members  or  associates. 

J.  Armitage  C.  H.  Hinton  A.  S.  Napier 

C.  D.  Baynes  H.  N.  Hutchinson  D.  A.  Ogilvie 

J.  O.  Beuttler  O.  Leggatt  F.  R.  Over 

E.  Burchardt  W.  B.  Lowe  W.  B.  Wise 
W.  H.  Cornish  A.  Macgregor  £.  T.  Wise 

C.  P.  Eden  F.  A.  B.  Miller  A.  M.  Worthington 

F.  A.  Frost  A.  W.  Moore 


On  Sun  Spots. 

I  observed  and  measured  a  fine  sun  spot  on  May  6th,  7th,  and  6th, 
(1671),  drawings  of  which  are  shevm  in  Plate  IV. 

The  "  bridges  "  were  remarkable  for  their  grefit  beauty,  and  for  the 
rapidity  with  which  they  altered  their  form. 

In  the  principal  spot  when  observed  on  May  6th,  at  7.30  a.m.,  there 
were  three  large  bridges,  the  upper  and  lower  extending  entirely  acrOM 
the  dark  umbra,  the  central  one  being  connected  with  the  penumbra  at 
one  end  only.    By  2.30  in  the  afternoon  the  lower  bridge  had  broken 
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down»  iMTing  only  the  almtments  to  aliew  whore  it  had  been.  A  small 
bridge  had  alao  spmng  into  eziatence  connecting  the  upper  and  central 
bridgee. 

On  the  next  day,  at  11.30  a.m.,  the  npper  bridge  had  broken  away 
from  one  side  of  the  penumbra  and  presented  an  ezqmsite  appearance-* 
a  lance  of  brilliant  silver  terminatiog  in  a  needle-like  point.  The  abnt- 
ments  of  the  lower  bridge  had  by  this  time  almost  entirely  yaniahed. 

On  the  following  morning,  at  7.30  A.M.,  the  spot  had  greatly  changed 
its  appearance. 

A  curious  tail-shaped  penumbral  portion  had  been  thrown  out  on  one 
side  eontaining  quite  a  net  work  of  small  dark  spaces :  the  upper  bridge 
had  disappeared,  and  the  central  one  that  had  preTiously  been  connected 
with  the  penumbra  on  one  side  only,  was  now  joined  to  it  at  each  end. 

The  upper  and  lower  drawings  in  Plate  lY.  shew  the  entire  group, 
the  two  others  giving  only  the  principal  spot  on  a  somewhat  larger  scale. 

The  dimensions  on  May  6th  at  7.30  a.m.  are  given  below. 

Entire  width  of  group  of  spots,  144,077  miles. 

Penumbra  of  ohief  spot,  46,816  miles  by  33,689  miles. 

Large  umbra,  19,085  miles  by  18,234  miles. 

Definition  was  singularly  perfect  during  the  obeervatians,  and  the 
detail  was  seen  in  my  Reflector  with  great  deamess. 

T.  N.  Hutchinson. 


On  BainfdU,  Temperature,  and  Dates  of  Flowering. 

In  Plate  y.  will  be  seen  a  table  exhibiting  in  the  manner  described 
on  p.  7  of  the  Report  for  1670,  the  backwardness  or  forwardness  of  tlie 
year  1871.  The  straight  line  indicates  by  its  rise  or  fall  that  the  heat 
was  above  or  below  the  average ;  the  intermittent  line  marks 'by  its  riae 
or  fall  that  the  fall  of  rain  was  above  or  below  the  average ;  the  dotted 
line  indicates  when  it  rises  that  the  flowers  of  that  part  of  the  year  came 
before  their  time,  and  when  it  falls,  that  the  flowers  of  that  part  of  the 
year  were  later  than  usual.  Owing  to  the  fact  that  the  school  rain-gauge 
was  not  in  work  before  April,  the  rain  line  does  not  begin  till  that  month. 

The  following  is  the  table  of  the  year : — 


Jan. 


Feb. 


1—15 
16-^1 

1—15 
16—28 

March  1—15 
16—31 


Average 

heat  at 

8.80a.iii. 

31.75 
33 

41       ) 
41.25  j 

41.50 
42.66 


I 


ToUl 
rainfall 

in 
inches. 


JHtM  of  Flowering. 


of 
heat  or 
deficit, 

+  3.8 


of 

rain  or 
deficit  per 
i  month. 


4  days  late  (8  obs.)        +  2.2 

2  days  late  (13  obs.)   ) 
5  days  early  (12  obs.)  ] 


+5.1 
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April 

1—15 
16—30 

Areniffe 

heat  at 

8.30  a.m. 

45 
49.75 

Total 
rainfall 

in 
inches. 

.18 
2.44 

Dates  of  Flowering. 

6  days  early  ri5  obs.J 
average  date  (34  obs.} 

Ezoesaof 
heat  or 
deficit. 

Exoflssof 

rain  or 

deficit  per 

1  month. 

-   .36 

+  1.90 

May 

1—15 
16—31 

45.30 
54.33 

.05 
1.45 

21  days  early  ^45  obs.) 
4  days  early  (55  obs.} 

-4.7 
+    .2 

-  .32 

+    .58 

Jane 

1—15 
16—30 

51.5 
54.1 

2.22 
.94 

1|  days  early  (39  obs.) 
2|  days  late  (34  obs.) 

-5.4 
-4.7 

+    .98 
-    .08 

Jidy 

1—15 
16—31 

58.7 
58.9 

2.08 
2.09 

4  days  late  (24  obs.^ 
3  days  late  [12  obs.) 

-1.6 
-3.1 

+    .93 
+    .99 

These  obsenrations  are  illustrated  in  Plate  T,  in  which  the  seale  is 
the  same  as  last  year,  viz.,  ^in.  for  1  day  late  or  early,  Jin.  for  1  degree 
more  or  less  of  average  heat,  ^in.  for  1  inch  of  rain  above  or  below  the 
average  in  the  total  of  half  a  month. 

It  has  been  suggested  that  we  should  get  a  more  correct  result  by 
taking  only  the  dates  of  some  50  carefully  watched  flowers.  I  believe 
the  result  would  be  much  the  same  as  given  above.  For  instance,  I  have 
calculated  the  backwardness  and  forwardness  of  this  year  by  the  dates  of 
50  very  common  plants,  selected  by  H.  G.  Wanton,  and  I  find  that  in  no 
case  is  there  much  variation  from  the  results  given  by  taking  in  the  dates 
of  all  the  plants  observed,  and  in  three  months  the  results  are  identical. 
This  is  very  encouraging,  as  proving  that  our  resxdts  are  consistent  and 
trustworthy. 

F.  £.  KiTCHENBB. 


Botanical  Section, 

We  have  recorded  this  year  notices  of  upwards  of  850  plants,  a  rather 
smaller  proportion  of  our  list  than  last  year,  but  quite  up  to  the  average. 
Some  of  these,  however,  are  not,  I  fear,  quite  so  accurate  as  they  might 
be,  owing  to  the  fact  of  their  having  been  left  almost  exclusively  to  a 
few  hands,  and  lacking  the  certainty  produced  by  a  comparison  of 
dates. 

There  are  more  notices  of  good  plants  this  year  than  usual,  but  on 
the  other  hand  the  pond- weeds,  sedges,  and  grasses,  appear  to  have  come 
in  for  very  small  notice,  much  less  than  they  deserve. 

Though  one  might  reasonably  suppose  that  our  Flora  had  by  this 
time  been  perfectly  worked  out  and  exhausted,  I  have  yet  to  record  as 
many  as  10  new  piante,— of  which  two  only  are  doubtfully  indigenous — 
8  plants  recovered^  t.0.,  which  have  hitherto  existed  only  on  the  list  and 
have  not  been  recorded  for  a  great  many  years,  if  at  all,  4  to  5a  removed 
frem  hrackeU  as  being  now  found  within  ^e  required  distance  of  4  miles. 
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These  ure» 

Nno  Plantt. 
-l^ithogp^rmum  officinale. 

Venmiea  tHphyUoa-^^  plant  of  a  local  eastern  connty  type,  fonnd  as  a 

oom-field  weed. 

Bra»9ica  alba — common  in  turnip  lields  about  Bilton,  probably  imported 
with  the  seed. 

{Staehjf$  arr«fiMi)— Brandon,  but  might,  I  think,  be  found  nearer  home. 

(  Carex  vesicaria) — ^found  sereral  years  ago  at  Frankton  Wood,  and  iden- 
tified in  looking  oyer  my  collection. 

SaKx  einerea, 

Pedicuiaru  pahutrU — ' 

SeripU9  muitieauli$ —      found  by  Rev.  A.  Bloxam  near  Harboro',  and 

Carex  dietane —  reported  to  the  President. 

T^ifbUum  JiUforme--^    . 


FlanU  Recovered. 

Cardamtne  inyxitient — growing  on  a  rockery  in  my  own  garden,  probably 
introduced  with  soil :  I  can  guarantee  its  not  haying  been  planted 
there.  On  moist  rocks  and  shady  places  is  the  habiiat  Bentham 
giyes  for  it,  which  this  was. 

PimpineUa  magna — recorded  by  Mr.  Bloxam,  but  not  hitherto  corrobo- 
rated by  any  of  ourselyes. 

Chencpodium  polyepermum. 

Bidene  cemua. 

SaUx  phyUicifblia. 

Trighehin  paktetre. 

JuncuB  eompreaeue — ^found  before  by  H.  C.  L.  Reader  at  the  coal  wharf, 
re-discoyered  by  myself  this  year  in  2  distinct  places. 

JBohium  vuigare-^  lost  since  1867.  Found  this  year  at  Cawston — an  old 
habiiat — ^by  myself,  and  at  Hillmorton  by  £.  Wise. 


Planie  to  be  Itemovedjrom  Braekeie. 

Ophiogloseum  vulgatum — formerly  found  beyond  Cotesbach,  now  found 
in  meadows  by  "Bain's  Brook,"  near  Barby,  by  F.  R.  Hodgson. 

lYtfolium  atriatum. 

Carex  peeudo-eyperus. 

lyi/oUum  arvense — a  fugitiye  plant  and  growing  in  solitary  specimens. 
I  haye  found  it  in  2  distinct  localities  this  year. 

Lastly,  we  haye  a  yery  complete  list  of  plants  out  on  Noy.  1,  Dec  1, 
and  Christmas  Bay,  an  extremely  useful  work  and  one  barely  attempted 
before.    By  this  we  find  that  Uiere  were  no  leas  than  95,  or  about  | 
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of  our  whole  flora  allye  and  flowering  on  Noy.  1,  or  a  few  days  later. 
These  inclade  some  which  yon  would  scarcely  expect  to  find  so  late,  such 
as  the  Cowslip,  the  Wild  Strawberry,  and  the  Germander  SpeedwelL  Of 
this  list  we  only  find  16  smriving  on  Deo.  1,  a  smaller  number  than  one 
might  otherwise  haye  expected,  owing  to  the  extreme  frosts  in  the  middle 
of  Nov.,  and  of  these  16, 1  noticed  12  out  on  Christmas  Day,  or  after, 
some  of  which,  snch  as  Lycopsis  anrensis,  cannot  be  considered  as  "  all 
the  year  round  "  plants,  but  rather  as  dying  very  hard.  It  is  only  fair 
to  state  that  the  Christmas  Day  specimen  of  the  Cowslip  was  one  on  my 
own  rockery,  transplanted  from  its  wild  state  in  the  spring.  I  might  also 
add  the  Primrose,  which  was  out  under  similar  conditions  by  Jan.  7. 

If  we  could  always  get  a  list  like  this  of  late  flowerers,  we  should 
have  a  Tery  good  index  of  the  hardihood  of  our  plants,  with  their  dura- 
tion of  flowering. 

List  of  Late-Jhwering  Plants, 

Trifolium  pratense 
minus 


Ranunculus  acris 

■repens 
Fapayer  dubium 

Khoeas 

Fumaria  officinalis 
Capsella  Bursa-pastoris,  till  Jan.  7 
Si^mbrium  officinale 
Brassica  Campestris 

sinapistrum,  0 

alba 
Raphanus  Raphanistrum,  0 
Sinapis  arrensis 
Viola  arrensis 
Silene  noctiflora,  Nov.  7 
Lychnis  diuma 

Vespertina,  Not.  7 
Sagina  procumbens 
Spergula  arvensis 
SteUaria  media,  Jan.  7 

graminea,  till  Jan.  7 


•uliginosa 


Cerastium  aquaticum,  Nov.  9 

Malra  sylvestris,  Nov.  7 
rotundifolia 

Geranium  moUe,  Dec.  25 
dissectum 
Robertianum 

Ulex  europsBus,  Dec.  25 

Medioago  lupuUna 

Trifolium  arrense 


Vicia  sepium 
Oeum  urbanum,  Noy.  7 
PotentiUa  reptans 
Fragaria  yesca 
Rubus  csBsius 

fruticosus 

Alchemilla  vulgaris 
Sanguisorba  officinalis,  Noy.  9 
Epilobium  paryiflorum 

montanum 

palustre,  Nov.  9 

Hedera  Helix,  Dec.  5 
Pimpinella  Saxifraga 
^thusa  Cynapium 
HelioBciadium  nodiflorum 
Heracleum  sphondylium 
Daucus  Carota 
Anthriscus  sylvestris 
Lonicera  Periclymenum,  Nov.  9 
Sherardia  arvensis 
Galium  Aparine 
Scabiosa  succisa 
Hypoohoeris  radicata 
Sonchus  arvensis 


•asper 
■oleraceus 


Crepis  virens 

Hieraoium  umbellatnm,  Nov.  20 
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Hieraeiiim  Piloaella 
Taraxaonm  officinale 
lApwana  commnTiiii 
CarduQi  crupns 
— lanoeolatus 


•arveDBiB 
.nutans 


Centanrea  nigra 
Leontodon  autumnaliB 
Mentha  aqoatica,  0 
Scutellaria  galoriculata,  0 
Thjrmui  Serpyllum,  0 
Gnaphalium  uliginoBum 
Filago  germanica 
Senecio  TulgariBi  Dec  26 
— —  aquaticuB  * 
Helminth la  echioides 
Bellifl  perennifl 
Girysanthemum  Parthenium 

inodomm,  Dec.  6 
— ^ Chamomilla,  Deo.  25 

Leucanthemum,  Oct.  1 
Achillea  Millefolium,  Deo.  6 
Campanula  rotundifolia 
Veronica  serpyllifoliay  till  Jan.  7 

Chamfedrys 

hedercsfolia 

Nora.   ThoM  wlthoot  any  data  attached 
plants  nuurked  0  an  reported  by  J.  Aixoitage 


Veronica  agrestia,  Dec  26 

Bnxhaumii 
Linaria  elatine 

▼ulgaria 
Ballota  nigra 
Tiamium  album,  Dec  25 
■■  ■  -       -  purpureum 
Galeopeia  Tetrahit 
Stachys  sylyatica 
Prunella  yulgaiia 
Myoeotis  anrensia 
— — palustriB,  OcL  1 
Scrophularia  nodoea,  Oct.  1 
Lyoopus  Europaeufl,  Oct.  1 
LyoopsiB  arvensis,  till  Jan.  7 
Primula  veris,  Nov.  1,  and  Dec  25 
Anagallis  arvends 
Plantago  lanceolata,  Dec.  5 
Atriplex  patula 
Polygonum  ariculare.  Not.  9 
Euphorbia  Helioscopia 
ezigua 


Peplus 

Urtica  urena 
Poa  annua 
Lolium  perenne,  0 
Dactylifl  glomerata,  0 

to  them  were  out  on  NoTcmber  1  only ;  the 
aa  out  on  the  1st  of  Oetober. 


And  now  a  few  words  about  the  fieu^ts  gleaned  from  these  obeeryations 
of  plants  and  the  use  they  may  be  put  to.  I  do  not  want  to  say  much 
about  the  backwardness  or  forwardness  of  last  year's  seasons,  because  I 
hope  we  shall  be  favoured  with  a  chart  of  all  that,  side  by  side  with  a 
chart  of  the  rainfall  and  temperature,  as  we  have  been  hitherto.  I  would 
only  remark  upon  the  extreme  lateness  of  almost  all  our  summer  and 
autunm  plants,  showing  distinctly  that  no  amount  of  rain  alone  without 
heat  and  sunshine  is  sufficient  to  bring  the  plants  on. 

It  is  curious  to  obsenre  that  of  all  these,  the  Composites  and  Um- 
bellifers  are  most  especially  backward ;  I  have  calculated  by  rough  esti- 
mates, but  as  near  as  I  could  get,  that  the  summer-flowering  species  are 
respectiTely  11  and  8  days  backward  as  compared  with  5  days  in  the 
Scrophularia  and  Rose  fiEunilies,  and  8  days  h€for9  the  mean  in  the  (£no- 
thera  family,  that  is  to  say,  amoog  the  Epilobes.  I  can  only  account  for 
it  by  their  being  more  compound  and  intricate  in  structure,  the  former 
of  flower,  the  latter  of  stalk,  and  therefore  requiring  sun  to  a  greater 
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degree:  the  oommon  Bpear-leaTed  Thistle  (cardnuB  lanoeolatu),  which 
conld  not  well  be  oYerlooked,  and  which  I  specially  looked  out  for,  is 
more  than  a  month  behind  the  average ;  and  this  for  three  reasons  I 
think :  (1)  because  it  has  a  tall  stem  to  rear,  (2)  an  extremely  hardhead, 
(3)  a  very  large  and  compound  flower. 

For  the  same  reason  all  the  other  Thistles,  except  the  Marsh  and 
Dwarf  Thistle,  the  one  having  a  smaller  and  softer  head,  the  other  no 
stem  to  trouble  itself  about,  are  also  far  behind  time.  Other  plants  again 
may  be  accoimted  for  by  their  increased  luxuriance  of  leaf,  which  always 
greatly  retards  or  takes  away  from  the  flower.  Of  this  class  I  noticed 
especially  the  Common  Enchanter's  Nightshade,  the  Hedge  Conyolyulus, 
and  the  Water  Starwort  (Cerastinm  aquaticum) ;  which  last,  instead  of 
contenting  itself  with  1  or  1^  feet  of  height,  has  this  year  become  a 
veritable  climbing  plant,  creeping  some  6  or  7  feet  up  the  hedge,  and 
being  consequently  a  month  or  more  behind  its  time.  The  Common  Con- 
volvulus (C.  sepium),  the  flower  of  which  requires  a  good  deal  of  sun  to 
bring  it  out,  scarcely  flowered  at  all ;  I  hardly  noticed  a  single  flower, 
lliese  few  plants,  aU  of  which  I  studied  carefully,  seem  to  me  very  good 
instances  of  the  way  in  which  a  wet  and  backward  season  acts  upon  plants. 

Lastly,  with  regard  to  the  practical  uses  of  these  yearly  notices.  I 
have  already  pointed  out  the  usefulness  of  getting  a  list  of  late  flowerers 
as  we  have  this  year,  and  which  I  hope  will  be  continued.  There  is  more 
certainty  in  such  lists  than  in  the  early  notices  of  plants,  which  often 
vary  by  a  month  or  more  according  to  the  sharpness  of  the  observer.  It 
is  very  useful  however  to  have  all  notices  of  plants,  more  espedaUy  the 
rare  ones,  if  it  be  only  to  show  that  the  plant  is  still  in  existence.  On 
the  other  hand,  we  ought  to  be  particularly  on  the  look-out  for  the  very 
earliest  arrival  of  those  plants  which  are  especially  characteristic  of  their 
month  or  season.  All  the  flrst  spring  plants  should  be  marked  with  the 
greatest  care :  next  the  date  of  the  Blackthorn,  the  Hawthorn,  Hyacinth, 
Rose,  and  Honeysuckle :  then  of  the  later  summer  flowers,  the  St.  John's- 
worts  and  the  Thistles,  the  Ragworts :  and  last  of  all,  quite  in  the  autumn, 
the  Ivy.  lliese  are  the  most  satisfactory  plants  to  mark  the  seasons  by, 
and  they  are  within  the  reach  of  all,  even  those  who  know  nothing  of 
Botany.  Without  care  and  accuracy  these  reports  may  be  after  all  very 
deceptive.  I  notice,  for  instance,  this  year  a  difference  of  a  whole  month 
or  more  in  the  dates  noted  down  by  different  collectors  of  such  common 
plants  as  the  Helmet  Orchis  (O.morio)  andVenus'Comb  (Scandix  pecten). 
Again,  one  of  the  commonest  of  our  Umbellifers,  (Heraoleum  sphondy- 
lium),  appears  by  the  report  to  vary  in  its  time  of  flowering  by  nearly 
3  months  in  different  years,  that  is  to  say,  according  to  the  sharpness  of 
different  observers.  I  fancy,  too,  in  looking  over  the  lists  of  preceding 
years,  that  several  plants,  such  as  the  Snowdrop,  Violet,  Honeysuckle,  &c. 
have  been  observed  only  from  garden  specimens,  which  are  almost  always 
a  fortnight  in  advance  of  their  less  fortunate  neighbours.    Lastly,  the 
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notices  of  femi — when  noticed  at  all,  which  is  not  often — di£Eer  bo  Tery 
widely  that  I  Bxupect  the  young  fronds  haye  been  noted  down  as  appear- 
ing long  before  they  had  really  unfolded  themselvee,  and  when  only  just 
above  ground. 

What  we  really  want,  to  obtain  more  accurate  dates,  is  a  greater 
nuijiber  of  rival  notices  from  diflferent  quarters.  I£  a  few  more  memben 
who  care  anything  about  Botany  would  take  the  trouble  to  note  down 
carefully  and  accurately  the  plants  they  obserre  merely  in  their  Sunday 
walks,  they  would  be  conferring  a  real  benefit  on  the  Society,  and  still 
more  on  themselves,  by  discovering  the  diflference  between  eyes  and 
no  eyes. 

Those  who  have  contributed  dates  to  the  floral  calendar  of  this  year 
are  the  President,  H.  G.  Wanton,  J.  Armitage,  R.  Barlow,  H.  Deaoe, 
£.  T.  Wise,  and  a  few  others,  and  the  list  has  also  been  compared  with 
one  kept  independently  by  Mrs.  Kitchener, 

Our  thanks  are  due  to  the  Rev.  A.  Blozam  for  corrections,  and 

additions  to  the  list  printed  last  year. 

H.  G.  Wauton. 


Geological  Section. 

Localities  new  to  the  list,  not  recorded  in  Geological  Album : 

Ammonites  angulatus  .    Toft  Clay  Pits. 

Pleurotomaria  Anglica  „ 

y^.  ,  (8  miles  from  Rugby),  Stockton 

Lime  Worka. 

.  .XI        1.  (6  miles  from  Rugby),  Lime  Works, 

Ammonites  planorbis  .    ^  c.^  ^^  vC 

Stretton-on*Dunsmore. 

W.  B.  Lowe. 

The  following  is  a  list  of  fossils  which  have  been  presented  to  the 
Society  during  187L 

Fossils  sent  by  W.  H.  Button,  Esq.,  of  Newoastle-under-Lyne,  from 
the  Staffordshire  Coal-measures* 

Trigonocarpus  oblongns,  in  sandstone. 

Anthracosia  robusta,  4  specimens. 

Walchia  (P  formation). 

Sphenopteris  latifolia  (Brong.),  Silverdale. 

Neuropteris  gigantea  (Brong.),  terminal  portion,  Silverdale. 

Lepidodendron. 

Pecopteris  urophylla. 

Peoopteris  affinls. 

Neuropteris  heterophylla. 

Sphenopteris  affinis,  Audley,  Staffordshire. 

Alethopteris  lonchitica  (Brong.). 
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Neuropteris  gigantea. 
Asterophyllites  equisetiformifl. 
Neuropteris  miorophylla. 
Diplodufl  gibbosQB  (tooth  of),  Ag. 
Megalichthys  Hibberti  Ag.  teeth  of,  scales. 
Fish  remaios — scales. 
Helodns  simplex  (Ag). 
Acanthoides  Wardi. 
Lepidodendron  elegans. 

Fossils  presented  by  the  Marlborongh  College  N.H.S.,  through 
Bey.  T.  A.  Preston. 

From  the  Middle  Devonian  ; 
Osteolepis  macrolepidotns. 
Diplacanthns  perarmatus. 
Osteolepis  microlepidotns,  2  spec. 
Coccostens  decipiens. 
Cheiracanthus  pnlverulentus. 
Cheirolepis  Trablii. 
Pteriehthys  cancriformis. 
Diplopteris  Agassizii. 

W.  B.  Lowe. 


Zoological  Section, 

March  6th.    Three  Snipes,  near  Hillmorton.  J.  Armitage. 

March  28th.    Rook's  pellets,  at  Chapel  Wood,  con- 
sisting entirely  of  vegetable  matter.  J.  Armitage. 
May  10th.    Corncrakes  heard  near  Lawford  Road.    C.  M.  Chadwiok. 
May  15th.    Sandpiper,  seen  near  Reservoir.              D.  A.  Ogilvie. 
May  20th.    Cuckoo's  ef;%  in  Reed- Warbler's  nest.        W.  Pringle. 

Bates  of  Eggs  seen. 

March  6th.    Blackbird.  J.  Armitage. 

March  23rd.    Rook.  A.  S.  Napier. 

March  24th.    Thrush.  J.  Armitage. 

March  28th.    Robin,  (set).  B.  R.  Wise. 

April  9th.    Missel  Thrush. 
April  29th.  Coot,  Moorhen,  Jackdaw, Jay ,  Starling. 
May  6th.    Garden-Warbler, Wild  Duck,  Bullfinch, 
and  Lesser  Whitethroat.  C.  M.  Chadwick. 

May  10th.  Chaffinch,  Brown  Linnet,  Greenfinch.    A.  G.  Burchardt. 
May  13th.    Chaffinch  with  young.  A.  S.  Napier. 

H 
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May  14th.    Partridge. 

May  15th.    Black-headed  Buntiiig. 

May  20th.    House-Sparrow,    Blackcap,     White- 


F.  R.  Hodgson. 
F.  R.  Hodgson. 


throat,  Tree-sparrow,  Willow- Wren. 


G.  M.  Chadwick. 
J.  G.  Adaikson. 


Entomological  Section, 
Additions  to  the  List  of  Local  Specimens,  in  1871. 


Hepialos  hectus* 

AS 

Antidea  badiata 

AS 

Calligenia  miniata 

AS 

Cidaria  populata 

AS 

Selenia  lonaria 

AS 

Cilix  spinula 

JA 

Selenia  illostraria* 

AS 

Xylophasia  lithoxylea* 

AS 

Odontopera  bidentata* 

AS 

Orthosia  k>ta 

HAB 

EnDomos  angularia 

AS 

Calocampa  exoleta 

AFB 

Thera  firmata 

AFB 

Plosia  chrysitis 

A8 

Melanthia  albicillata 

AS 

Catocala  nnpta 

HAB 

Those  marked  *  are  confirmations  of  species  previously  donbtfiiL 

A  collection  of  Specimen  Beetles  has  been  presented  by  A.  Sidgwick 
and  W.  C.  Marshall. 

LUi  of  Species  bred  from  dug  Chrysalides, 
Phigalia  pilosaria 
Taeniocampa  stabilis 
Taeniocampa  instabilis 
Taeniocampa  cruda 
Hibemia  progemmaria 
Rumia  crataegaria 
Selene  lonaria 
Selene  illustraria 
Amphidasys  betolaria 

Early  Appearances. 
Anisopteryx  aescnlaria,  19th  March 
Amphidasys  prodromaria,  20th  March 
Anticlea  badiata,  20th  March 
Chimabacche  fagella,  7th  April 
Incnryaria  mascolella,  6th  May 
Adela  schwarziella,  15th  May 

This  list  is  absurdly  short,  owing  to  the  paucity  of  obserrers. 
It  is  to  be  hoped  that  this  year  the  large  Entomological  section  may 

make  a  great  improyement. 

A.  Sidgwick. 

A.  F.  BuxTOK. 


CATALOGUE 

OP 

LOCAL  FOSSILS  IN  THE  MUSEUM. 


SAURIAN  REMAINS. 


6  large  Tertebrs  of  Icthyosamiu 

1  ▼ertebra,  ?  Plenoeannu 

1  Tertebra,  IcthjoflanniB 

Bib  of  IcthyoflanroB 

Bib  from  the  ayioula  papyria  zone 

4  yertebitB 

1  Tertebra 

1  Banrian  bone 

1  Banrian  tooth 

1  Tertebra 

2TertebnB 

1  sham  Tertebra,  made  by  workmen 

Coprolitea 


LooalltY. 

Newbold 

Newbold 

Newbold 

Victoria  Works 

Victoria 

New  Bilton  Clay 

Bugby 

Buffby 

Newbold 

Hillmorton 

Unknown 

Newbold 

Hillmorton  &  Victoria 


Obaenrer. 

w 

J  Lawe 
Mahony 

W 
W 

w 
w 

0  Leggatt 
J  M  Lester 

W 


FISH  BEMAINS. 


B^bodns  retieulatns,  Dorsal  spine 
jAAanodwif  Sspedmens 
Pholidophoms  P  portion  of  fin 
Fish  BcaieB  in  shale 


Newbold 
Victoria 
Victoria 
Victoria 


Cloagh 
D  OgUTie 


Portion  of  cmstacean 


CBUSTACEAN. 

Bngby 

MOLLUSCA. 


O  Leggatt 


Belemnitea  elongatns 
Belemnitea  aentns 
Belemnites  obtnsns  P 
Phragmooones    and     alTeoli    of 
belemnites 


CLASS  I.      CEPHALOPODA. 

Order  1.    Dibranchiata. 

Newbold  &  Hillmorton 
Hillmorton 
Hillmorton 


W 

0  Leggatt 


Naatnns  striatns 


Nantilos  lineatns 

Casts  of  Nantilns^  orystalliaed 


Order  2.    Tetrabranchiata. 

Family  1.    NantilidiB. 

Hillmorton 

Bngby 

Hillmorton 

New  Bilton 

New  Bilton 

Victoria 


G  H  Lloyd 

W  &  O  Leggatt 

C  Arnold 

W 

W 

W 


h2 
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Family  3.    Ammonitidfle. 


Bpedmen. 


AmmoniteB  ?  angnlatiu,  (large) 
Ammonites  (  angnlatus  (JKI 
Ammonites  (  ozynotus  (R£) 
Ammonites  angnlatus 
Ammonites  angulatos  P 
Ammonites  angulatos 
Ammonites  angulatns 
Ammonites  angulatos 
Ammonites  fiucklandi 
Ammonites  Bocklandi  (Tar.) 
Ammonites  Bocklandi 
Ammonites  Bocklandi 
Ammonites  Bocklandi,  2  ipeo. 
Ammonites  Brookii 
Ammonites  Brookii 
Ammonites  armatos 
Ammonites  armatos,  2  spec* 
Ammonites  armatos,  3  spec. 
Ammonites  armatos  densinodos,  3  spec. 
Ammonites  Birchii,  6  spec. 
Ammonites  catenatos 
Ammonites  catenatos 
Ammonites  catenatos 
Ammonites  commoois  raricostatos 
Ammonites  Conybeari 
Ammonites  Conybeari 
Ammonites  cornocopia 
Ammonites  Dudresii,  2  spec. 
Ammonites  Bodresii 
Ammonites  foriicatus,  4  spec. 
Ammonites  Ooibalianos,  2  spec. 
Ammonites  ?  elegans,  and  yar. 
Ammonites  Henlejri 
Ammonites  obliqoistriatos 
Ammonites  obtusus,  (P  RE) 
Ammonites  ophioides,  5  spec. 
Ammonites  planorbis 
Ammonites  planicostatos 
Ammonites  oxynotos 
Ammonites  oxynotos 
Ammonites  semicostatos,  6  spec. 
Ammonites  semicostatos 
Ammonites  semicostatos 
Ammonites  semicostatos 
Ammonites  Torneri 
Ammonites  oommonis  P 
Ammonites  halecis 
Ammonites  rotiformis  ? 
Ammonites  zipbus 
Ammonites  amaltheos  P 
Ammonites  saozeanos 
Ammonites  heteropbyllos  P 
Ammonites,  Nacreoos  impression 
of  shell 


LoeaUty. 

OlMeiTtr. 

base  of  Victoria  Works,  1871                  W 

base  of  Victoria  Works,  167 1                  W 

New  Bilton 

W 

Newboid 
Bilton  Road 

°?!S^ 

Hillmorton 

Venablcs 

Hillmorton 
Rogby  Pits 
New  Riltxm 

EPrerost 

w 

Rogby 
Newboid 

£  Cleminshaw 

locality  onknown 
Kilsby 
New  Bilton 

£  Cleminshaw 

W 

New  Bilton 

W 

Rogby 

LFPxrie 

Hillmorton 

W 

•c.       Hillmorton 

LFPirie&W 

Hillmorton 

OLeggatt&W 

Newboid 

W 

Hillmorton 

LFPiris 

Rogby 

W 

Hillmorton 

Victoria 

W 

New  Bilton 

W 

Kilsby 

£  Cleminshaw 

Rogby 
New  Bilton 

W 
W 

Hillmorton 

OLeggatt&W 
OLeggatt 

Hillmorton 

Hillmorton 

W 

Hillmorton 

Newboid 

W 

New  Bilton 

W 

Hillmorton 

W 

Newnham  Regis 

£  Cleminshaw 

New  Bilton 

W 

Hillmorton    0 

LaggaU&;LFPin0 

Victoria 

W 

Hillmorton 

LFPirie 

Newboid 

W 

New  Bilton 

Mawdslg 

Low  Morton 

Hillmorton 

Hillmorton 

LFPirie 

.Rogby 

W 

Hillmorton 

W 

Hillmorton 

Hillmorton 

LFPirie 

Rogby 

OLeggatt 

Hillmorton 

W 

LFPirie 
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CLASS  n.     OASTEBOPOSA. 


Spccixnm, 
Pkurotomaria  dmilis 
Plenrotomaria  anglica,  6  spec. 
Pleurotomaria,  casts  of  do.,  5  spec. 
Plexirotomaria  depreasa 
PienFotonuiria,  young  do. 
Rotella  lobellifomuB 
Tnrritella 
Tnrritclla 
Tnnitella 
Unknown 
Dentaliom 
Aotaeonina  fragilis 
Trochns 
CerithiTim 


Locality. 

Hillmorton 

Hillmorton 

Hillmorton 

Hillmorton 

Hillmorton 

Hillmorton 

Newbold 

Hillmorton 

Rugby 

Rugby 

Hillmorton 

Rugby 

Hillmorton 


Observer. 

W 


H  8  Jeffery 

£  Cleminshaw 

O  Leggatt 

W 

R  F  Boyd 

A  C  Bruce 

A  G  Bruce 


CLASS  lY.     BBACHIOPODA. 


Diflcina  Holdeni,  0  spec.,  and  casts 
Rhynconella  ?  variabilis,  2  spec. 
Rhynconella,  group  of,  in  limestone 
Rhynconella  no.,  in  shale 


Newbold 

Hillmorton 

Victoria  Works 

Victoria  Works 


E  Cleminshaw 

£  Cleminshaw 

W 

W 


GLASS  y.     C0NCHT7ERA. 


Lima  gigantea,  series  of,  15  spec. 

Lima  pectinoides 

Limarigida 

Oryphcea  incurva,  series 

Gryphoea  erbium 

Ostrea  arietis 

Ostrea  liassica 

Slab  of  Oryphosa,  Pecten,  &c. 

Plicatula  spmosa 

Plicatula  ? 

Modiola  scalprum 

Modiola  Hillana,  2  spec. 

Modiola  cuneata 

Modiola  minima,  groap  of 

Pinna  diluviana 

Pinna  diluviana 

Pholadomya  gibbosa,  2  spec. 

Pholadomya  ambigua 

Pholadomjra  ambigua 

Hippopodium  ponderoeum,  2  spec. 

Leda  Toetralis       ) 

Leda  complanata  j 

Cardinia  Listeri 

Cardinia  ovalis 

Astarte 

Goniomya  rhombifera 

Avicula  decussata 

Avicula  papyria,  several  spec. 

Avicula  sinemuriensis 

Area  tnincata,  2  spec. 


Rugb^  &  Newbold 
Hillmorton 
New  Bilton 
New  Bilton 


Newnham 

Hngby 

Hillmorton 

Victoria 

Kilsby 

Hillmorton 
Rugby 

Hillmorton 

Hillmorton 
Hillmorton 
Hillmorton 
Lias  Marlstone 
HillmortOD 

Hillmorton 

Hillmorton 
Hillmorton 
Hillmorton 
Hillmorton 
Newnham 
Victoria 
New  Bilton 
Rugby  &  Hillmorton 


I 


W 

0  Leggatt 


£  Cleminshaw 
W 
W 

Venables 

LFPirie 

W 

C  8  Taylor  & 

E  Clemmshaw 

O  Leggatt 

W 

W 

W 

L  F  Pirie 

L  F  Pirie 
L  F  Pirie 

J  Armitage 

£  Cleminshaw 

W 

E  Cleminshaw 

£  Cleminshaw 
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Mjaoites 

Panopoea  elongata 

Peoten  nqniyalvis 

Pecten  flBquiTalvia 

Peoteo  textoriufl 

Peolen,  groap  of 

Pecten 

Unioardium  cardkudes,  3  spee. 


LoeaUtj. 

Xewnham 
Newnham 
New  Bilton 
Hillmorton 
Hillmorton 
Hillmorton 
Newnham 
Hillmorton  &  Rugby 


B  demimhaw 

E  OflDiuuhaw 

W 

W 

OLeggUt 

OLeggaii 


Pentaerinitea  Briarena 

Pentaerinitea  robnatna 
Pentaerinites  P  baialtifonnia 
Spinea  of  cidaria 


Montlivaltia  rngoaa 


RADIATA. 

CBIKOIDBA. 


Rogby,  New  Bilton, 

Hillittorton,  Newbold 

Newbold 

Rugby 

Newbold,  Rngby, 

fiillmorton 


C0BAL8. 

Hillmorton 

MISCBLLAKZOXni  BPEGI1IEN8. 


Fnodda  from  Victoria  limeatone 

Fossil  wood  and  imperfect  jet  from  Hillmorton 

P  Fnooidal  limestone,  Newnham 

Slickenside  fit>m  side  of  fknlt  at  Newbold 

Septaria,  Nodules,  Ironstone,  &c. 

Specimens  of  white  lias  from  Newnhiun,  shale  from 


W&OLeggatt 


E 

&0. 


W 
W 
W 

,w 


BPECX1CBN8  TO  UiLUSTRATE  THE  8UBFACB  FOSMATIOKB. 


(1)  A  collection  of  bonea  from  the  allnTial  deposits  of  Law- 

ford,  nnnamed. 

(2)  A  collection  of  striated  stones  from  the  boulder — middle 

glacial  P — sanda  and  cla3rs  of  Ruj^by,  Newbold, 
BrownsoTer,  Clifton,  Brinklow,  Leir,  &c. 
CS)  A  collection  of  stones  from  the  northern  drift 
(4;  Specimens  of  the  oolitic  deposit  of  Brownsover. 

JK  . .  J.  Xenhaw,  Warwick. 

RE  . .  R.  Etheridge,  F.R.S. 

JBA  J.  B.  Alexander,  India. 

GST  ..  C.  S.  Taylor,  Oxford. 

W  . .  J.  M.  WUmni,  Rugby. 


Eaeminabiw 
&otheii 


JBA,CST,&W 
W 
W 


«•  A.  W* 
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PKEFACE. 

Our  sixth  Beport  is  too  crowded  to  need  a  long  preface. 
We  hope  our  pages  will  shew  those  interested  in  our  Society 
that  we  are  still  alive^  and  in  some  respects  very  much  so. 
Still  there  are  many  of  our  Associates  who  are  content  with 
being  ornamental  rather  than  useful  adjuncts  to  our  Society; 
the  number  of  real  workers  is  very  small  compared  with  the 
number  of  names  on  our  list,  and  some  of  the  Sections  are 
deserted  or  inactive.  Every  Associate  should  remember 
that  he  is  in  duty  bound  to  be  a  worker  at  some  one  of  the 
many  subjects  attempted  by  our  Society,  and  as  a  primary 
step  should  become  a  working  Member  of  one  of  the  Sections. 

With  a  view  to  stimulating  work  among  the  younger 
Associates,  the  number  of  Members  is  henceforward  to  be 
limited  to  15,  so  as  to  make  the  election  to  membership  a 
real  distinction. 

The  success  of  the  original  founders  of  this  Society  at 
Oxford  should  encourage  the  present  Members  to  make  their 
mark,  in  promoting  the  well-being  of  our  Society,  as  Long- 
staff  and  Cleminshaw  did  six  years  ago. 

It  is  something  for  a  School  Natural  History  Society  to 
have  had  an  Oxford  First  Class  List  almost  entirely  filled      V 
up  by  its  old  Members. 


One  real  working  Member  of  our  body  has  been  taken 
from  us  this  year :  for  the  first  time  a  name  has  been  suddenly 
struck  off  our  list  by  death.  It  is  not  meet  that  we  should 
close  this  preface  without  a  thought  of  affectionate  regret  to 
the  memory  of  D.  A.  Ogilvic. 

F.  E.  EiTCHENEB,  President. 
L.  Maxwell,     i 

H.  O.  Arnold,  }  ^^^*^^^- 
Society's  Room, 

Easter,  1873. 


NATURAL   HISTORY   SOCIETY'S   ACCOUNTS 

FOR  1872. 

By  balance  - 
Compontiona  - 
Subteriptioos,  Lent  Term,     £2 

Ditto,      Trinity  Term,     3 

Ditto,       Advent  Term,     2 
Bnbflcriptiona  to  Egg  Cabinet 
Entrance  Fee  of  Hon.  Member  (Mr.Spnrling) 


Egg  Cabinet  -  -  - 

Wright's  bill  (Cabinet  for  Sknlk) 
Books  -  -  - 

Prizes  -  .  . 

Reports  distributed  to  the  Society 
Cost  of  Anastatic  Drawings 
Bottles  and  Spirits  of  Wine 
Printing  List  of  Fossils,  &e. 
Newspapers    ... 
Binding  Books 

Cost  of  chairs  for  Mr.  Smith's  Lectore 
Postage  .  ^  . 

To  Balance  in  President's  bands  - 


£.  8. 

D. 

11  18 

1 

13  10 

0 

8  1« 

0 

0  4 

6 

0  10 

0 

£34  17 

7 

6  0 

0 

3  9 

6 

4  13 

7 

3  0 

0 

3  6 

0 

2  8 

0 

0  19 

8 

1  5 

9 

0  11 

10 

0  7  11 

0  9 

8 

0  1 

0 

£26  12 

6 

8  5 

1 

£34  17 

7 

RULES. 


I. 

That  this  Society  be  called  **  The  Ruobt  School  Natural  History 
Society." 

II. 

That  the  Society  consist  of  Honorary  Members,  CorrespondiDg 
Members,  Members,  and  Associates. 

III. 
That  Masters,  and  others  connected  with  the  School,  be  eligible  as 
Honorary,  and  Old  Rngbeians  as  Corresponding  Members;  that  Present 
Rngbeians  be  eligible  as  Members,  or  Associates.- 

Of  Officers: 

IT. 

That  the  Society's  Officers  consist  of  a  President,  Secretary,  and 
Curator,  and  of  the  Keepers  of  the  seyeral  Albnms,  and  that  these  do 
form  the  Committee  of  Management,  three  to  be  a  qnomm. 

▼. 
That  all  Officers  be  elected  annually. 

VI. 

That  when  any  office  is  vacant,  the  Committee  do  recommend  a 
Member  or  Associate,  or  (for  the  office  of  President)  an  Honorary  Mem- 
ber, for  election  by  the  Members  of  the  Society,  and  that  the  election  be 
by  scrutiny. 

VII. 

'lliat  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 
except  in  cases  of  equality. 

VIII. 

That  the  Secretary  keep  the  Minutes  of  the  Society's  proceedings ; 
keep  a  list  of  the  existing  Society,  with  the  names  and  addresses,  as  far 
as  possible,  of  all  Corresponding  Members,  and  a  list  of  all  Benefactors 
of  the  Society. 

IX. 

That  the  President  and  Curator  form*  a  Sub-Committee,  for  man- 
aging the  finances  and  keeping  the  property  of  the  Society. 

X. 

That  the  duty  of  the  several  Album  Keepers  be  to  call  together  Sec- 
tional Meetings ;  to  receive  all  notices  connected  with  their  several  Sec- 
tions ;  to  enter  all  occurrences  of  interest  in  their  Album  ,*  and  at  the  end 


Tl 

of  each  year  to  fiiniiBh  a  Report  of  what  has  heen  done  in  their  Section 
during  the  year. 

XI. 

That  in  the  abeenoe  of  any  Officer,  the  Committee  appoint  a  Deputy. 
Of  Honorary  and  Corresponding  Members : 

XII. 

That  Honorary  Members  be  elected  by  open  vote  of  the  Society ; 
pay  an  entrance  fee  of  lOs.,  but  no  subscription  unless  specially  called 
upon ;  and  have  all  the  privileges  of  Members,  except  that  of  voting. 

xin. 
That  Corresponding  Members  be  elected  by  open  vote  of  the  Society, 
without  entrance  fee,  and  have  all  the  privileges  of  Members,  except 
that  of  voting ;  but  do  not  receive  the  Society's  Beports  without  payment, 
for  a  supply  of  which  they  may  pay  a  composition. 

Of  Members  and  Associates : 

XIV. 

That  Members  and  Associates  be  proposed  by  a  Member  or  Honorary 
Member,  and  elected  by  the  Committee. 

XV. 

That  the  number  of  Members  bo  limited  to  fifteen. 

XVI. 

That  no  one  become  a  Member  or  Associate  without  either  paying 
a  composition  of  10s.,  or  bringing  a  note  to  the  President  signed  by  his 
Tutor  to  allow  a  charge  of  2s.  6d.  per  Term  to  be  made  in  his  bill. 

XVII. 

That  Members  may  speak  at  all  Meetings  of  the  Society ;  may  read 
Papers  with  the  leave  of  the  President ;  may  introduce  four  Visitors  at 
all  Public*  Meetings,  and  receive  a  copy  of  the  Society's  Report. 

XVIII. 

'  That  Associates  have  the  same  privileges  as  Members,  except  the 
right  of  voting  at  Private  Business  Meetings. 

XIX. 

That  any  Member  who  in  the  course  of  the  year  shall  not  have  read 
a  Paper  before  the  Society,  rtiall  require  re-election  by  the  Committee. 

XX. 

That  any  Member  or  Associate  may  be  suspended  or  expelled  from 
the  Society  by  a  vote  of  two-thirds  of  the  Members  present,  if  he,  from 
any  misdemeanour,  or  want  of  energy,  appear  to  deserve  such  suspension 
or  expulsion. 

*  It  haying  appeared  that  M emben  and  Assoeiates  hare  introduoed  other  peraoiis  not 
belonging  to  the  Society  into  the  Soeicty's  room,  it  la  neceaaary  to  atate  that  thia  praetke  ia 
not  permitted  by  the  rales. 
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Of  Meetings : 

XXI. 

That  Ordinary  Meetings  be  held  once  a  fortnight,  but  that  the 
Secretaxy  be  empowered  to  call  Extraordinary  Meetings  when  necessary. 

XXII. 

That  Visitors  may  speak  and  read  Papers  at  all  Public  Meetings, 
with  the  leave  of  the  President. 

Of  Reports: 

XXIII. 

That  a  Report  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit. 

XXIV. 

That  an  Editing  Committee,  of  two  Members  and  one  Honorary 
Member,  be  appointed  by  the  President  for  each  Report. 

Of  New  Rules : 

XXV. 

That,  without  notice  given  at  the  preceding  Meeting,  no  change  can 
be  voted  in  tliese  Rules,  or  any  vote  of  Suspension  or  Expulsion  passed. 

XXVI. 

That  no  change  be  made  in  these  Roles,  unless  proposed  by  a 
Member  or  Honorary  Member,  and  carried  by  the  votes  of  two-thirds 
of  the  Members  present. 
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MEETINGS  HELD  JAN.  27,  MAY  4,  JUNE  15, 

and  SEP.  18,  1872. 

I 

At  these  meetingB  onlj  private  bnrineBS  was  transacted. 


MEETING  HELD  FEB.  17. 

Exhibition:  Cocoon  of  Emperor  Moth,  found  on  Heather, 
by  J.  Armitage. 

A  Paper  by  F.  A.  B.  Miller,  (member,)  was  read,  *  On 
the  Aurora  of  Feb.  4thy  1872,  as  observed  at  Sandgate.^ 

H.  R.  Bicardo  read  a  Paper  *  On  th^;,Work  of  the 
Society,*  detailing  a  scheme  for  more  practicfil  work  in  tie 
different  sections. 

In  the  discussion  which  followed  this  Paper,  J.  Armitage, 
G.  Darbishire,  and  the  Bev.  T.  N.  Hutchinson  took  part. 


MEETING  HELD  MARCH  2. 
A  Paper  was  read  *  On  the  Earliness  of  the  Season,  by 
B.  B.  Wise,  (member,)  in  which  he  referred  to  the  plants 
already  in  flower,  to  the  insect  seen  on  the  wing,  to  the  birds 
observed  already  nesting,  also  to  the  thermometric  averages 
of  the  last  month. 

*  The  year  1872  may  be  considered  an  early  one  from 
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several  considerations ;  from  a  comparison  of  the  dates  of 
the  appearance  of  butterflies  and  flowers^  and  of  eggs  being 
laid  as  compared  with  former  years^  and  from  the  higher 
average  of  temperature. 

'  1.  Butterflies  :  Gonepteryx  Bhamni  (Brimstone)  was 
seen  on  the  wing  on  Feb.  10th,  as  also  Vanessa  Urticae,  and 
Pieris  Rapse  (small  white)  was  observed  on  Feb.  25th.     In 

1868  the  Brimstone  appeared  on  Feb.  24th,  and  in  1869  no 
early  date  is  recorded ;  it  is  almost  the  earliest  of  butterflies, 
its  eggs  being  found,  according  to  Wood,  as  early  as  April 
or  May.  The  small  tortoise-shell,  however,  does  not  usually 
come  out  so  soon :  in  1868  it  appeared  on  April  2nd,  and  in 

1869  on  April  12th. 

*2.  Birds:  A  pair  of  Hedge-sparrows  commenced  to  build 
on  Feb.  5th.  About  the  same  date  nests  of  Tree-sparrow 
(Fringillamontana,)  and  House-sparrow(Fringilladomestica) 
were  observed  to  be  begun,  and  Rooks  began  to  fly  in  pairs. 
On  Feb.  13th  a  Blackbird's  nest  was  seen  in  course  of  con- 
struction. On  Feb.  17  th  a  Linnet's  nest  was  seen  almost 
finished  ;  on  Feb.  25th,  another  Linndt's  completed. 

'3.  Flowers  :  Ranunculus  Ficaria  (Celandine)  .  Feb.  15. 

Caltha  paluBtris  (Marsh  Marigold)  .  Feb.  15. 

TusBilago  Farfara  (Coltsfoot)     .  .  Feb.  13. 

Viola  odorata  (Sweet  Violet)     .  .  Feb.  26. 

Chserophyllum  temulum  (CherTil)  Feb.  20. 

Corylus  Avellana  (Hazel)  Jan.  6. 

'If  we  compare  these  dates  of  flowerings  with  those  of 
five  preceding  years,  we  shall  find  that  this  year  is  con- 
siderably more  forward. 

Namb.  1867.         1868.         1869.         1870.         1871. 

Celandine  .  .  Feb.  21  .  Feb.  28  .  Feb.  11  .  Mar.  25  .  Mar.  14 
Marsb  Marigold  .  Apr.  5  .  Mar.  19  ,  Apr.  8  .  Apr.  15  .  Mar.  30 
Violet  .        .  Feb.  23  .  Feb.  25  .  Feb.  15  .  Mar.  25  .  Mar.    3 

Coltsfoot  •  .  Feb.  16  .  June  22  .  Feb.  16  .  Mar.  3  .  Feb.  23 
Cherril  .  •  June  I  .  May  14  .  Apr.  24  .  May  5  .  May  9 
Hazel  .        .  Feb.  14  .  Feb.  20  .  Feb.  13  .  Mar.  14  .  Feb.  16 

*  From  the  above  table  it  will  be  seen  that  all  these  flowers 
are  above  the  average,  the  Marsh  Marigold,  Chervil,  and 


Hazel,  notably  so;  being  respectively  a  month,  two  months, 
and  six  weeks  earlier  than  usual.  The  Hazel  which  I  have 
mentioned  is  one  which  grows  in  a  garden,  and  therefore,  I 
suppose,  cannot  be  considered  quite  a  fair  specimen,  although 
it  was  only  transplanted  from  the  woods  last  year. 

*4.  Temperature:  When  the  average  heat  of  January 
and  February  of  this  year  is  compared  with  that  of  the 
seven  preceding  years,  we  find  it  to  be  considerably  higher. 

1865.      1866.      1867.      1868.     1869.      1870.     1871.       1872. 

<JaD.  .    40}    ..    32      .    37    .    40      .    35.7.    36.1     .    38.6 

Feb.    332     •    37i    .    40}    .    42    .    43}    .    34    .    38.9    •    40.3 

*  The  heat  of  January,  1872,  does  not  at  first  appear  to 
be  much  more  than  usual,  but  the  cause  of  this  is,  that  in 
the  early  part  of  the  month  it  was  cold,  but  for  the  latter 
half  the  average  was  40.3,  which  is  exceedingly  high. 

'  These  notices  are,  I  think,  enough  to  show  that  this 
year  is  more  than  a  month  earlier  than  either  of  the  years 
1867, 1868,  1869,  or  1870.' 

A  Paper  by  Mr.  D.  Ogilvie,  (o.B.),  was  read,  in  which 
he  continued  his  observations  on  the  difference  between  the 
Male  and  Female  Sphinges,  with  reference  to  the  manner 
in  which  the  wings  of  the  Male  are  hooked  together. 

G.  Darbishire,  (member),  then  read  a  Paper  referring  to 
the  state  of  the  Society,  and  urging  more  energy  in  carry- 
ing out  the  practical  work  to  the  Associates.  In  accordance 
with  his  suggestions,  a  list  of  sections  for  practical  work  was 
framed,  subject  to  certain  regulations. 


MEETING  HELD  MARCH  16. 

Exhibitions:  Burnt  Bank  of  England  Notes,  value 
between  One  and  Two  Million  Pounds,  by  J.  O.  Adamson ; 
A  Battle-Snake's  tail  and  rattle,  by  F.  A.  Frost ;  Toad, 
found  in  cavity  of  a  stone,  by  Mr.  Wilson. 
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Donation:  Beedes,  by  Mr.  W.  C.  Manhall,  (hon. 
member). 

The  Preddent^  and  W.  B.  Lowe,  (member),  then  read 
the  Beports  of  their  respective  sections,  (Botanical  and 
Geolo^cal). 

H.  O.  Arnold,  (member),  then  read  a  Paper  on  '  The 
proposed  Submarine  Tunnel  to  connect  England  and  France.^ 
He  explained  the  form  of  the  tunnel,  the  difficulties  to  be 
experienced  in  working  it,  and  ihe  Geological  character  of 
the  ground  to  be  traversed.  He  also  illustrated  his  lecture 
with  diagrams. 

Mr.  Wilson,  (hon.  mem.),  then  described  the  Ammonia 
Engine,  as  applied  to  street  cars  in  New  Orleans,  its  economy 
and  cheapness  compared  to  steam.  The  motive  power  is 
ammonia  gas,  which  after  every  trip  is  condensed  and 
made  to  serve  again.  He  illustrated  his  lecture  with  a 
model  of  the  steam  engine. 


MEETING  HELD  MAY  11. 

Exhibitions :  Large  Crystals  of  Selenite,  from  the  cut- 
tings for  a  deep  sewer  near  the  New  Gas  Works,  in  the 
lias;  Albertite,  a  highly-bituminous  coal,  almost  entirely 
Asphaltum,  found  in  Nova  Scotia ;  and  Sulphur  beautifully 
crystallised,  from  Sicily,  by  the  Rev.  T;  N.  Hutchinson  ; 
Sea-Mouse,  from  Kent,  by  F.  A.  B.  Miller,  (member); 
Terebratula,  from  the  Bed  Chalk,  Hunstanton,  by  the 
President ;  Wren's  Nest,  built  in  a  Scotch  cap,  with  six 
eggs,  by  B.  Cunliffe ;  Polished  Stones,  from  Sussex,  by  J. 

Hume,  (associate) ;  Meteoric  Stone,  by  O.  Henderson,  (as- 
sociate). 
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*  Deilephila  galii/  found  in  England^  by  H.  Vicars^  (as- 
sociate). 

A  letter  was  then  read  from  the  Bev.  A.  Bloxam^  (corr. 
menu),  an  extract  from  which  will  be  found  in  the  Botanical 
Beport. 

W.  B.  Lowe,  (member)  then  read  a  Paper  '  On  Coal  and 
CoaUmining  in  Great  Britain.*  He  traced  the  use  of  coal 
from  its  first  introduction  by  the  ancients  to  the  present  time. 
He  gave  an  account  of  the  chief  sources  of  coal  in  England 
and  elsewhere,  and  supplemented  his  Paper  with  statistics  of 
the  annual  consumption  of  coal,  etc. 

Mr.  Wilson,  (hon.  member),  made  some  remarks  on  the 
cold  week  in  May.  He  reminded  the  Society  of  a  previous* 
explanation  of  this  phenomenon  which  had  been  put  before 
them,  ascribing  it  to  the  interposition  of  a  meteoric  ring,  an 
hypothesis  which  needed  independent  evidence  to  support  it, 
which  evidence  could  only  be  gained  by  careful  observations 


*  With  regard  to  the  Paper  on  this  subject  hj  £.  Bnrohardt,  in  the 
Report  for  1871»  p.  24,  Blr.  Wilson  has  sent  ns  the  following  correotion. 

'  There  seems  to  have  been  a  slight,  thongh  not  unimportant,  mistake 
in  the  report  of  the  discussions  on  this  Paper.  It  was  pointed  out  by 
Mr.  Seabroke  and  Mr.  Wilson  that  the  identification  of  the  hypothetical 
dust  ring  that  causes  the  cold  week  in  May  with  the  known  meteoric 
ring  that  intersects  the  earth's  orbit  in  Noyember  is  impossible,  on  two 
grounds; 

'  1st,  that  the  nodes  of  the  meteoric  ring  are  moving  directly  on  the 
ecliptic,  while  those  of  the  hypothetical  ring  must  retrograde  at  the  rate 
of  60"  per  annum,  if  the  cold  week  always  comes  at  the  same  time  of 
our  year. 

'  2nd,  that  the  meteoric  ring  intersects  the  ecliptic  nearly  at  its 
perihelion ;  and  in  its  aphelion  is  as  remote  as  Uranus ;  forming  a  highly 
elliptioal  orbit,  as  was  shewn  by  Adams. 

'  The  suggestion  made  was  ingenious,  and  as  far  as  the  knowledge  of 
the  author  of  the  Paper  extended,  was  legitimate ;  but  it  ought  not  to 
be  supposed  that  it  met  with  the  approval  of  the  Society.' 
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on  solar  radiation^  oonduoted  in  a  more  equable  climate  tlian 
our  own. 

He  suggested  that  it  might  have  a  terrestrial  origin  in  the 
following  way.  During  the  winter  months  the  continent  of 
Asia  is  colder  than  the  North  Atlantic,  and  during  the  sum- 
mer it  is  warmer.  It  is  obvious  therefore  that  at  some  period 
in  the  spring  as  the  temperature  of  Asia  rises,  that  a  flow 
of  air  must  take  place  from  Asia  westward^  which  would  be 
accompanied  hj  a  low  barometer  in  Asia  and  a  high  baro- 
meter oyer  the  Atlantic.  This  would  iuTolve  a  persistent 
current  from  the  north,  bringing  with  it  a  corresponding  fall  in 
temperature.  It  would  thus  be  connected  with  the  easterly 
winds  in  spring,  and  would  have  its  counterpart  in  the  No- 
yember  barometric  wave  and  rise  of  temperature. 

Mr.  Hutchinson  (hon.  member)  observed  that  a  Paper  of 
Mr.  Main's  shewed  that  the  Radcliffe  observations  at  Oxford 
for  the  last  ten  years  indicated  that  in  April,  as  well  as  in 
May,  there  was  a  regular  depression  of  temperature,  of  which 
the  maximum  seemed  to  follow  a  curious  cyclical  law. 

Mr.  Hutchinson  then  announced  the  following  donations 
to  the  Temple  Observatory  from  Rev.  Robert  Main,  Radcliffe 
Observer  at  Oxford. 

1.  The  Radcliffe  catalogue  of  6317  stars. 

2.  The  Radcliffe  catalogue  of  2386  stars. 

Results  of  Astronomical  and  Meteorological  observations 
for  the  years  1867  and  1868. 


mi; JE TING  HELD  MAY  26. 

Exhibition :  Monstrous  specimen  of  Polyanthus,  by  Mr. 
Hutchinson,  (hon.  member). 
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Donations :  Fossils  from  Middle  Lias^  Cherrington^  pre- 
sented by  Mr.  J.  W.  Kirshaw.  Fossils  from  Carboniferous 
Limestone^Bumley,  presented  by  M.  J.Brooks.  Ammonites, 
from  Rugby  pits,  by  the  President.  Three,  and  Ten-spined 
Stickle-backs,  by  A.  G.  Burchardt,  (member). 

The  President  then  read  a  Paper  on*  A  Pelorian  Form 
of  the  ToadFlcLX  (^Linaria  wttfyarw,)' found  near  Hillmorton. 
(See  Botanical  Beport.) 

Mr.  Sidgwick,  (member),  made  some  remarks  regarding 
^ Clear  Wings,'  pointing  out  the  instances  of  'protective 
mimicry '  to  be  found  in  moths. 

The  President  read  a  letter  from  the  Rev.  C.  W.  Penny, 
F.L.S.,  of  Wellington  College,  on  '  The  Protective  Mimicry 
of  Spiders,  and  their  Means  of  Securing  their  Prey^  Three 
or  four  spiders  were  then  exhibited.  The  following  is  ex- 
tracted  from  Mr.  Penny's  letter. 

'  You  ask  me  to  put  on  paper  what  I  have  observed  of 
the  mimicry  in  Spiders. 

'  It  ifi  now  just  two  years  ago  since  a  little  boy  brought 
me  a  curious  pink  (flesh-coloured)  spider,  which,  as  he  told 
me,  he  had  found  in  a  flower  clinging  to  a  bee.  Two  days 
afterwards  I  was  walking  in  our  heath,  and  was  attracted  by 
the  curious  attitude  of  (as  I  thought)  a  bee  extracting  honey 
from  a  blossom  of  Cnicus  pratensis.  Its  abdomen  was  tilted 
up  in  the  air  in  a  fashion  I  never  saw  before,  and  I  stooped 
to  take  a  closer  observation.  I  then  saw  that  its  attitude 
was  due  to  the  fact  that  a  pink  spider,  indistinguishable  in 
colour  from  the  flower,  had  fastened  its  fangs  into  the  neck 
of  the  bee,  and  had  drawn  its  head  tightly  down  into  the 
midst  of  the  florets  composing  the  flower-head.  I  secured 
the  spider  and  its  victim  in  a  box,  and  for  a  long  time  it 
continued  to  walk  backwards,  dragging  the  helpless  bee  round 
the  box.  I  have  since  identified  the  spider  as  the  pink 
variety  (female)  of  Thomisus  abbreviatus. 
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'  Last  year  I  secured  another  specimen  simply  by  inspect- 
ing closely  the  flower-heads  of  Cnicus  pratensis.  Ton  will 
find  that  Thomtsus  abbrevtatus  is  described  in  books  as  a 
yellow  spider  with  pink  spots,  and  I  was  fortunate  enough 
to  get  one  last  week ;  so  I  send  it  you.  But  it  is  the  first 
yellow  one  I  have  seen.  All  the  others  I  have  met  with  are 
a  bright  pink,  the  colour  of  uncooked  meat. 

'  You  will  observe  then  that  I  have  met  with  three  cases 
of  mimicry  with  TTiomisus  abbrevtatus ;  the  delumon  is  per- 
fect even  to  the  human  eye,  and  in  each  case  it  has  been  the 
victim  that  has  drawn  attention  to  the  flower.  In  no  case 
has  the  spider  been  distinguishable  in  colour  from  the  flower, 
until  observed  closely. 

*  Last  year  I  was  walking  along  the  Blackwater,  when  I 
saw  a  bee  (as  I  thought)  hanging  as  if  glued,  by  the  tip  of 
its  abdomen,  to  a  blossom  of  Barbarea  vulgaris.  I  stooped 
down  to  ascertain  the  cause  of  this,  and  saw  what  at  first 
sight  I  thought  was  a  monstrous  pistil  with  five  lobes ;  but 
the  lobes  began  to  move,  and  I  perceived  that  my  friend  the 
bee  was  simply  having  his  mortal  juices  sucked  out  by  a  large 
yellow  specimen  of  Thomisus  citreus.  In  colour  it  was  quite 
indistinguishable  from  Barbarea  vulgaris,  and  even  after  I 
had  picked  it  and  held  it  quite  close  to  my  face,  I  did  not  at 
first  perceive  what  had  really  happened.  I  have  had  a  speci- 
men of  Tliomisus  citreus  brought  me  this  afternoon,  and  send 
it  to  you.  I  should  add  that  my  first  impressions  of  the  victims 
to  this  mimicry  being  bees,  was  wrong.  They  were  bee-like 
dipterous  insects,  of  which  your  Society  will  need  no  descrip- 
tion. 

*  This  term  I  have  had  a  fresh  example.  Thomisus  citreus 
has  a  white  or  greenish-white  variety,  and  a  specimen  of  this 
colour  was  brought  me,  which  had  deluded  a  fiy  by  lurking 
in  the  corolla  of  a  blossom  of  Stellaria  holostea.  The  boy 
assured  me  that  it  was  the  position  of  the  fly  which  caused 
him  to  inspect  the  flower,  and  he  did  not  at  first  see  what 
was  the  matter,  and  that  it  was  only  by  accident  that  he  saw 
the  spider.  I  have  had  this  spider  a  fortnight,  and  it  is  some- 
what faded  so  that  you  might  scarcely  think  the  deception  as 
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good  in  this  case  as  the  other  two.  But  when  it  was  brought 
to  me  the  delusion  was  perfect. 

'  I  send  70U  cocoons  of  Agelena  brunnea^  one  fresh^  one 
daubed  with  mud.  They  are  very  common  here>  and  may 
be  BO  with  you.  The  daubing  with  mud  is  another^  though 
different,  instance  of  unconscious  mimicry.  I  have  proved 
to  my  own  satisfaction  that  when  the  mud  is  washed  off,  the 
decanter-like  cocoon  is  underneath. 

'  I  hope  I  have  made  it  clear  that  in  the  above  three  cases 
the  flies  were  deceived  by  the  pink  Thomisus  abbreviatus 
lurking  in  the  pink  Cnicus  pratensia^  the  yellow  Thomisus 
citreus  lurking  in  the  yellow  blossom  of  Barbarea  vulgarisy 
and  the  white  Thomisus  citreus  in  the  white  blossom  of  Stel- 
laria  holosteaJ 


MEETING  HELD  JUNE  15. 

An  extraordinary  meeting  of  members  and  associates 
was  held  to  discuss  the  plans  for  a  Field  Day  for  the  Society. 


MEETING  HELD  JUNE  22. 

Exhibitions :  Sepals  of  Primrose  becoming  Leafy,  by  Mr. 
Wilson ;  Skins  of  Mice,  by  A.  G.  Burchardt ;  Fuschia  with 
Leafy  Calyx,  by  F.  R.  Hodgson. 

E.  T.  Wise,  (member),  read  a  Paper  on  '  The  Habits  of 
Molest  illustrating  his  xemarks  with  diagrams. 

Mr.  Wilson,  (hon.  member),  then  gave  a  resume  of  his 
Paper  for  the  Royal  Astronomical  Society,  on '  The  Orbit  of 
the  Double  Star,  Castor':  the  object  of  the  Paper  was  to  show 
that  the  orbit  is  perhaps  a  hyperbola^  and  not  an  ellipse. 


FIELD  DAY  HELD  JUNE  28. 

Expedition  of  40  members  and  associates  to  Birmingham. 
Mr.  Wilson,  Mr.  T.  N.  Hutchinson,  Mr.  Seabroke,  and  Mr. 
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Eer  took  charge  of  the  party.  One  diyision  visited  Elkington's 
Electro-Plate  Works,  the  Mint,  and  Brass  Foundry  :  the 
other  visited  6illott*s   Steel  Pen  Manufactory,   and  the 
Small  Arms  Factory. 


FIELD  DAY  HELD  JULY  6L 
Mr.  Sidgwick  took  a  party  of  about  40  to  Chamwood 
Forest,  the  Beacon,  and  Bardon  Wood ;  the  chief  objects  of 
the  excursion  were  entomological  and  botanical. 


MEETING  HELD  OCT.  5. 

Exhibitions  :  Vanessa  antiopa,  by  J.  B.  Hutchinson  ; 
Chalina  occulata,  a  British  Sponge  from  Langland  Bay, 
South  Wales ;  also  Living  Sponges  on  Bock,  in  sea  water, 
by  Rev.  T.  N.  Hutchinson ;  Petrified  Moss  from  Coalport,  by 
£.  T.  Wise ;  Reseda  lutea  (new  locality),  from  Clifton,  and 
Linaria  vulgaris,  var.  peloria,  by  the  President ;  Weasels* 
Skulls,  by  A.  G.  Burchardt. 

Letters  on  Botanical  subjects  from  H.  G.  Wanton, 
(member),  and  Rev.  A.  Bloxam,  (corr.  member),  were  read. 

A  Paper  was  then  read  by  A.  G.  Burchardt,  (mem.),  on 
*  The  Work  of  the  Anatomical  Section,*  from  which  we  subjoin 
the  following  extracts : — 

'  Ever  since  I  first  became  an  associate  of  this  Society, 
I  have  wondered  that  so  few  took  any  interest  in  the  habits, 
nature,  or  classification  of  the  animals  which  abound  in  this 
neighbourhood. 

^  There  are  always  many  associates  and  members  who 
devote  their  attention  and  time  to  the  study  of  botany,  and 
of  entomology,  but  few  know  even  what  sort  of  animals  are 
to  be  found  in  this  district. 

'  It  is  true  that  they  are  not  so  numerous  as  birds,  moths. 
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and  butterflies^  bat  then  their  habits  are  so  interesting  that 
I  cannot  understand  how  it  is  that  they  have  been  hitherto 
so  neglected*  There  is  another  reason  why  they  should  be 
popular  with  beginners :  they  are  larger,  and  therefore 
easier  to  dissect,  than  moths  and  butterflies,  and  no  one  can 
be  worthy  of  the  name  of  a  naturalist  who  does  not  seek  to 
know  more  than  the  names  of  his  specimens. 

'  Now  insects  cannot  be  examined  and  dissected  without 
the  aid  of  a  microscope  and  delicate  instruments,  but  it  is 
easy  to  obtain  some  idea  of  the  anatomy  of  a  rat  or  weasel 
with  only  a  penknife  and  a  pair  of  sharp-pointed  scissors. 

'  But  it  may  be  asked.  What  animals  are  there  ?  That 
is  exactly  what  I  wish  to  find  out.  The  question  for  this 
Society  is.  What  are  the  animals  found  in  the  Bugby 
district? 

'  We  know  what  fossils  and  plants  there  are,  but  the 
animals  have  been  almost  entirely  passed  over. 

^  The  easiest  to  catch  and  examine  are  the  rodents ;  of 
these  w  ehave  the  squirrel,  the  dormouse,  the  common  rat, 
and  perhaps  the  old  black  rat  (but  of  this  I  am  not  sure), 
the  water  rat  or  rather  the  water  vole,  the  shoj^tailed  field 
mouse  or  field  vole,  the  long-tailed  field  mouse  or  wood 
mouse,  and  of  course  the  rabbit  and  hare. 

'Of  the  three  English  shrews  I  have  found  two,  the 
common  and  the  water  shrew.  The  mole  and  hedgehog  are 
singularly  abundant.  The  stoat  and  weasel  are  the  only 
representatives  of  the  camivora.  I  have  not  yet  seen  any 
specimens  of  the  harvest  mouse,  but  I  hope  that  any  mem- 
ber who  finds  one  will  secure  it  for  the  Society. 

'  I  have  once  seen  a  black  rat  here,  but  I  do  not  know  if 
it  was  a  specimen  of  the  old  English  black  rat,  or  a  black 
water  rat,  such  as  are  found  in  Scotland.  The  black  rat  is 
nearly  extinct  in  England,  but  in  Scotland  the  water  rats 
are  black,  although  there  is  no  other  difference  between  them 
and  the  English  variety. 

*  This  is  hard  to  account  for,  but  perhaps  it  is  an  instance 
of  natural  selection,  black  being  a  warmer  colour,  and  there- 
fore more  suited  to  the  colder  climate  of  Scotland. 
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*  The  first  thing  to  do  on*  procuring  a  n6w  Bpedmen  iBto 
skin  it  and  preserve  the  sldn ;  this  can  be  easily  done  bj 
stretching  it  on  a  board  with  pins  and  rubbing  it  with  salt 
and  alum.  It  requires  three  or  four  days  to  cure  the  skin 
of  a  small  animal. 

'  It  is  better  when  skinning  to  leave  the  feet  and  tail 
attached  to  the  skin,  unless  the  whole  skeleton  is  required. 
The  autumxi  and  winter  are  the  best  seasons  for  ooUeoting 
skins,  for  then  the  fur  is  thick  and  dose,  but  if  they  are 
animals  which,  like  the  stoat,  change  colour  in  the  winter, 
it  would  be  better  to  get  two  skins,  one  taken  in  the  summer, 
the  other  in  the  winter.  Skins  prepared  in  this  way  are 
very  useful  for  identifying  specim^is,  for  instance,  in  books 
all  the  difierent  species  of  rats  and  voles  are  described  as 
having  reddish  brown  fur,  and  yet  no  two  are  alike  in  colour. 

'If  you  wish  to  prepare  the  whole  skeleton,  the  best 
method  is  to  remove  as  much  flesh  as  possible,  without 
dividing  the  bones,  then  to  expose  it  in  the  open  air  in  some 
secure  place  and  allow  the  maggots  and  beetles  to  dean  it 
If  the  animal  is  small,  the  black  or  red  ants  will  pick  it,  but 
the  yellow  ants  are  no  good.  Wasps  and  cockroaches  are 
said  to  do  this  too,  but  of  this  I  cannot  be  certain.  The 
bones  can  then  be  dipped  in  warm  water  and  cleaned,  and  as 
fast  as  they  are  ready,  they  should  be  cemented  together  to 
avoid  confusion. 

*  The  vertebra  should  be  threaded  on  a  thick  wire  and 
cemented  to  each  other,  and  the  wire  can  theu  be  bent  in 
the  shape  of  the  animal's  neck  and  back. 

'  Gum  or  guttapercha  cement  is  the  best  for  joining 
small  bones,  but  the  larger  ones  must  be  fastened  with  wire. 

'  If  it  is  not  possible  to  preserve  the  whole  skeleton,  the 
best  plan  is  to  prepare  the  skull,  which  may  be  cleaned  in 
the  way  before  mentioned  or  macerated  in  water>  a  some- 
what unpleasant  task  when  the  time  comes  to  open  the  bottle. 

*  They  generally  require  about  three  weeks  maceration, 
and  then  they  must  be  washed  and  dipped  in  a  solution  of 
chloride  of  lime,  to  remove  the  smell.  The  merry-thoughts 
and  breast  bones  of  birds  are  well  worth  preserving.    One 
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of  the  most  peculiar  is  the  bustard,  now  extinct  in  England. 
The  fork  of  the  merry-thought  is  grown  up  with  bone 
except  a  hole,  through  which  the  windpipe  passes. 

'  Curious  deformities  are  often  found  in  skulls.  I  have 
here  the  skulls  of  some  weasels,  which  have  a  swelling 
between  the  eyes,  and  with  small  holes  in  each  swelling.  I 
have  never  found  this  in  stoats'  skulls,  but  out  of  eight 
weasels  I  have  got  in  this  neighbourhood,  seven  had  this 
deformity.  Not  even  the  young  ones  seem  free  of  it,  for 
one  of  these  skulls  is  that  of  a  weasel  not  half-grown.  I 
think  this  may  have  been  caused  by  some  parasite,  which 
has  entered  the  nostril  and  caused  a  swelling.  I  think  I 
have  now  said  enough  to  show  that  .there  is  much  work  to 
be  done  in  this  branch,  and  I  hope  that  these  subjects  will 
receive  some  of  the  attention  it  deserves,  and  which  has  been 
so  profusely  accorded  to  the  other  branches.' 

The  President  reported  to  the  Society  his  observations 
for  this  year  on  the  Pelorian  Toadflax,  growing  at  Cliflon, 
(see  report  of  the  Botanical  Section). 


MEETING  HELD  OCT.  19. 

Exhibitions :  Qlass  Bope  Sponge,  by  Rev.  T.  N. 
Hutchinson;  Mouse  and  Toad  entirely  Dried  up,  from 
cavities  in  rock  at  Filey,  by  Mr.  Billington ;  Mica  schist 
from  New  Bilton  drift ;  Ammonites  angulatus,  2  specimens, 
from  clay  by  Railway  Station ;  Granular  Quartzite,  etc.,  by 
Mr.  Wilson ;  Bark  Stripped  off  by  Lightning,  by  A.  M. 
Worthington ;  Lava  from  Vesuvius,  thrown  up  in  the  recent 
eruption,  by  L.  Maxwell ;  Fossil  Fish  from  Old  Red  Sand- 
stone of  Stromness  Orkney,  by  Mr.  Spurling. 

E.  J.  Taylor,  (associate),  read  the  following  Paper  on 
*  A  Visit  to  Norway,^  illustrated  by  numerous  photographs. 
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'  The  Harclanger  Fiord,  which  is  a  little  south  of  Ber- 
geiiy  is  one  of  the  largest  and  finest  in  Norway :  at  the  head 
of  it  lies  Odde,  where  our  partj,  8  in  number,  arrived  by 
steamer  late  in  the  evening  of  August  the  20th.  The  heads 
of  most  fiords  have  a  strong  family  likeness,  and  all  we  saw 
afterwards  had  for  the  most  part  the  same  general  features 
as  this  one ; — there  is  a  rough  shingly  beach  rising  by  a 
very  gradual  slope  to  the  elevation  of  six  feet  above  the 
fiord,  where  it  forms  a  flat  plain  across  the  bottom  of  the 
valley.  From  this  there  rise  up  terraces  or  raised  beaches, 
— the  two  best  marked  of  60  ft.  and  270  ft.  in  height 
respectively, — and  have  the  appearance  of  two  huge  railway 
embankments,  being  flat  at  the  top  or  sloping  very  slightly 
seawards,  and  bounded  by  a  steep  incline  at  an  angle  of 
about  45^ :  besides  these  two  there  are  traces  of  six  other 
terraces  less  strongly  marked.  Through  all  this  a  rapid 
stream  rushes,  which  has  its  origin  in  the  lake  and  glacier 
above  :  this  stream  in  cutting  a  channel  for  itself  has  swept 
away  a  considerable  portion  of  the  raised  beaches ;  under- 
mining them,  especially  at  sharp  bends,  in  its  course  where 
the  terrace  above  is  worn  away  into  a  precipitous  scree, 
down  which  the  drift  gravel  and  moraine  matter  of  which 
it  is  composed  is  perpetually  rolling.  The  flat  tops  of  the 
beaches  are  cultivated,  and  it  is  on  the  lowest  of  them  that 
Odd£  stands,  with  its  four  or  five  scattered  houses,  its  two 
inns,  and  a  church,  all  of  wood. 

*  Early  on  the  morning  of  the  21st  we  started  for  the 
Buerbrae  glacier,  ascending  the  valley  which  faces  the  north, 
and  Messrs.  Wilson  and  Sidgwick,  never  having  been  there 
before,  are  at  once  constituted  guides.  The  path  runs 
straight  up  the  valley,  ascending  to  the  top  of  the  highest 
raised  beach,  and  the  section  of  the  road  reveals  the  com- 
position of  these  terraces,  which  are  made  up  of  drift  gravel 
and  general  moraine,  the  whole  having  been  once  the  ter- 
minal moraine  of  a  great  glacier  which  filled  the  valley  from 
side  to  side,  as  is  seen  from  the  glaciation  of  the  rocks  which 
extends  almost  up  to  the  highest  visible  summits,  some 
3,000  feet  up.      The  presence  of  the  beaches  is  accounted 
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for  as  follows : — ^the  sea  once  stood  at  the  level  of  the  top  of 
the  moraine,  where  the  highest  raised  beach  now  is ;  into  the 
shallow  water  the  force  of  the  glacier  stream  spread  out  the 
moraine  matter  into  a  flat  delta  sloping  slightly  seaward 
(just  as  it  is  now  doing  at  the  bottomland  this  forms  the  sur- 
face of  the  first  raised  beach :  the  land  was  then  slowly  up- 
heaved for  some  time,  so  that  the  sea  fell  lower  and  lower,  till 
a  pause  or  at  least  a  slackening  of  the  upheaval  took  place, 
and  another  flat  surface  or  terrace  was  produced ;  and  so 
on  down  to  the  present  level  of  the  sea :  the  glacier  stream 
meanwhile  cut  its  way  through  the  beaches,  keeping  pace 
more  or  less  with  the  receding  sea  level. 

*  After  walking  about  a  mile  on  the  top  level  we  turn  to 
the  rights  across  the  shoulder  of  a  hill,  in  order  to  strike  into 
a  narrow  valley  that  runs  up  eastward,  at  the  head  of  which 
lies  the  glacier.  Here  we  unwisely  ascended  to  a  height  of 
about  a  thousand  feet  over  the  shoulder  of  the  hill,  and  then 
along  the  north  side  of  this  eastern  valley,  where  the  moun- 
tain was  well  wooded  with  birch,  hazel,  and  ash,  but  ex- 
tremely rough,  being  strewed  with  what  had  been  a  lateral 
moraine  of  the  glacier  which  had  once  extended  far  down 
the  valley.  As  we  advanced  the  ground  became  rougher, 
the  masses  of  rock  that  had  formed  the  moraine  more  huge, 
and  ultimately  we  had  to  descend  to  the  foaming  stream 
below,  which  ran  through  a  flat  meadow  about  three  hundred 
yards  wide  and  afforded  easy  walking — in  fact,  if  we  had 
been  without  guides,  we  should  naturally  have  chosen  this 
way  at  first.  Our  course  now  lay  up  the  side  of  the  stream, 
and  after  a  walk  of  1^  hours  we  came  in  sight  of  the  glacier, 
and  the  ascent  became  more  rapid  till  we  reached  the  object 
of  our  expedition. 

'  The  Buerbrae  is  one  of  the  largest  glaciers  which  come 
down  from  the  great  snowfield  of  the  Folgefond,  about 
6,000  feet  high :  it  is  fed  by  two  streams  of  ice  which  are 
separated  by  a  huge  precipice  of  rock  which  stands  out  in 
the  middle  at  the  height  of  about  3,600  feet  above  the  sea, 
and  over  which  a  large  waterfall  pours  from  the  melting  of 
the  snow  and  ice  above :   this  stream  is  one  of  the  main 
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sources  of  the  torrent  which  emerges  from  nndemeath  the 
glacier  at  its  foot.  The  two  ice  streams  passing  on  eadi 
side  of  this  jutting-out  precipice  cany  with  them  masses  of 
rock  and  stones,  which  tiiey  scrape  off  in  their  coarse,  and 
these  form  a  medial  moraine,  t«e.,  a  streak  of  rock,  stones, 
and  dirt,  which  runs  like  a  backbone  down  the  middle  of  the 
glacier  from  this  point  to  the  foot.  It  is  from  this  moraine 
that  stones  are  perpetually  gliding  and  rolling  down  the 
sides  of  the  glacier,  demanding  a  sharp  look-out  from  any- 
one who  would  pass  along  under  the  side  of  it. 

'  The  Buerbrae  is  one  of  the  most  rapidly  advancing 
glaciers  known,  as  it  mores  forward  at  the  rate  of  ninety 
yards  a  year  (nearly  nine  inches  a  day),  and  is  increasing 
its  pace :  this  movement  is  caused  simply  by  its  own  weight. 
The  end  of  the  glacier  now  occupies  the  site  of  a  chalet 
that  was  standing  but  a  year  or  two  ago :  this  lower  end  is 
now  only  about  1,145  feet  above  the  sea,  and  owing  to  ita 
rapid  movement  changes  its  form  every  year :  as  we  saw  it, 
it  resembled  a  huge  buttress  some  forty  feet  high  with  a 
pointed  top,  rather  overhanging.  The  beauty  of  the  blue 
ice  crevices  and  caverns  at  the  extremity  of  the  glacier  is 
extreme.  The  blue  is  deepest  where  the  crevices  are  deepest, 
and  fades  from  a  very  dark  blue  in  the  recesses  to  a  pale 
ultramarine  colour  at  the  edges,  where  it  has  an  almost  un- 
earthly tint.  This  blue  is  the  natural  colour  of  pure  ice  or 
water,  but  is  not  visible  except  in  large  masses ;  and  the 
reason  that  it  is  so  much  more  pale  at  Ihe  edges  is  because 
it  is  not  pure  ice ;  there  is  snow  on  the  top,  which  is  white ; 
the  snow  by  pressure  melts  and  freezes  again  into  ice  when 
it  regains  the  natural  colour  of  pure  water,  t.e.  blue :  it  is 
also  possible  that  the  light  at  the  edges  of  the  glacier  has 
something  to  do  with  the  paleness  of  the  blue  there. 

'  After  admiring  the  beauties  of  the  foot  of  the  glacier, 
and  refreshing  the  inner  man,  we  started  up  the  north  side 
with  the  intention  of  ascending  it,  and  getting  on  to  the 
medial  moraine.  Between  the  side  of  the  glacier  and  the 
mountain  that  bounds  the  valley  is  a  sort  of  chasm  half 
filled  up  with  moraine  matter,  some  of  which  had  slipped  off 
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firom  the  top  of  the  glacier^  but  much  more  had  been  torn  off 
from  the  mountain  side  quite  recently :  we  tried  more  than 
once  to  climb  up  the  Bide  of  the  glacier  on  to  the  top  of  it^  but 
it  ^aa  too  steep  for  us,  as  the  onlj  thing  we  had  for  an  ice  axe 
was  a  decayed  geological  hammer,  which  '  gave  out '  at  the 
third  step. 

*  The  foot  of  the  glacier  was  acting  as  a  plough,  having 
torn  np  all  the  grass  in  front  and  around  it:  it  had  not 
gone  in  very  deep, — only  about  a  foot,  in  fact, — ^because  it 
was  in  the  track  of  an  old  glacier :  we  noticed  in  particular 
one  huge  piece  of  rock  which  had  been  detached  from  the 
mountain  side,  and  was  beginning  its  course  downwards. 
People  wonder  how  ice  which  crutables  can  wear  away  such 
a  hard  substancie  as  rock ; — it  does  not  wear  it  away,  it 
pushes  it  away ;  it  catches  every  comer  of  rock  which  is 
jutting  out,  especially  if  it  points  up  the  valley,  and  pushing 
it,  as  it  were,  out  of  its  socket  it  carries  it  away. 

'  Climbing  a  little  up  the  valley  side  we  got  somewhat 
above  the  body  of  the  glacier,  and  saw  to  advantage  the 
parabolical  dirtbands,  which  are  successive  bands  on  the 
glacier  rendered  visible  by  the  dirt  accumulating  on  it; 
they  at  firsit  ran  straight  across  the  glacier,  but  as  the  centre 
moved  faster  than  the  sides,  the  straight  line  is  changed  into 
a  curve  with  ihe  vertex  pointing  downwards.  From  our 
high  standing  point  at  the  side  we  could  also  see  in  the 
medial  moraine  and  scattered  generally  over  the  back  of  the 
glacier  huge  blocks  of  rock,  sometimes  perched  on  a  pinnacle 
of  ice,  all  being  borne  downwards  and  away  from  their 
parent  mountain.  We  noticed  also  what  is  called  the  strati- 
fication of  the  glacier,  being  a  series  of  parallel  horizontal 
lines  a  few  inches  apart,  and  seen  best  at  vertical  sections, 
distinguishing  by  a  slight  difference  of  colour  or  texture 
the  ice  due  to  the  snow  of  one  year  from  that  of  the  next. 

'  Before  we  turned  to  depart  Mr.  Wilson  made  a  list  of 

some  of  the  plants  he  found  by  the  glacier  side : — they  were 

alchemilla,  jasionc,  rose,  strawberry,  raspberry,  blackberry, 

crowfoot,  willow  herb  (large  and  small),  antirrhinum,  rhi- 

nanthus,  eyebright,  potentilla,  foxglove,  pansy,  starwort, 

c 
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campion,  campanula,  saxifrage,  golden  rod,  and  the  holly 
and  beech  fern. 

'Returning  we  did  not  again  cross  the  shoulder  that 
separated  our  branch  valley  from  the  main  Odde  valley,  but 
kept  alongside  the  stream  till  it  emptied  itself  into  a  lake, 
to  emerge  again  at  a  distance  of  only  a  mile  or  two  below, 
and  cut  its  way  down  through  the  raised  beaches  to  the  fiord 
at  Odde.  We  had  seen  this  lake  from  above  in  the  morning, 
and  had  noticed  that  the  mud  of  the  glacier  stream  was 
carried  far  out  into  the  middle,  and  was  fast  setting  it  up 
with  mud  banks,  round  which  we  had  now  to  row  to  the 
lower  end.  The  origin  of  this  lake  is  accounted  for  in  the 
following  way : — the  greater  part  of  Scandinavia  is  being  at 
this  moment,  and  has  been  for  a  long  time,  slowly  upheaved : 
hut  this  upheaval  is  neither  regular  nor  uniform,  for  in 
some  parts  there  is  actually  a  loss  of  land,  in  others  there  is 
but  a  gain  of  a  few  inches  in  a  century,  while  in  others  again 
it  is  several  feet.  Hence  it  is  probable  that  this  lake,  which 
is  now  300  feet  or  more  above  the  fiord,  was  once  part  of  the 
fiord  itself;  and  that  an  upheaval  has  raised  the  land,  and 
so  accounted  for  the  raised  beaches :  while  the  lake  was 
formed  by  the  terminal  moraine  of  a  great  glacier  coming  down 
the  valley  and  forming  a  great  dam,  while  the  water  of  the 
lake  escaped  in  a  foaming  stream  at  one  corner.  There  are 
traces  of  the  moraine  of  the  main  glacier.  On  the  shore  of 
the  lake  at  the  lower  end  were  lying  some  huge  boulders, 
some  of  them  as  big  as  decent-sized  cottages,  which  the 
glacier  was  probably  glad  to  be  relieved  of.  All  down  the 
raised  beaches,  too,  were  smaller  boulders,  reaching  almost 
down  to  the  present  level  of  the  fiord.' 

Mr.  Wilson,  (hon.  mem.)  who  was  one  of  the  party,  then 
further  explained  the  formation  of  the  raised  beaches  alluded 
to  above. 

Mr.  Sidgwick,  (member),  exhibited  Acronyita  alni, 
captured  in  Chamwood  Forest,  together  with  other  moths 
presented  to  the  Society  by  P.  W.  Dutton  and  H.  Vicars, 
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A  vote  of  thanks  was  passed  to  Mr.  Wheeler^  late  clerk 
of  the  works  at  Bugby  Chapel^  for  his  assistance  in  taking 
the  Meteorological  observations  during  the  holidays  for  some 
time  past.  A  copy  of  the  Society's  Reports  since  1867  was 
presented  to  Mr.  Wheeler. 

The  Society's  prize  was  awarded  by  the  President  to  L. 
Maxwell,  (member),  for  an  Essay  on  '  Spectrum  Analysis.^ 
The  second  prize  was  taken  by  H.  N.  Hutchinson,  (associate), 
for  an  Essay  on  *  Motive  Power, ^ 

Exhibitions :  Pair  of  living  Sea  Horses  (Hippocampus 
hrevirostris),  by  Rev.  T.  N.  Hutchinson ;  Polished  Pebbles 
from  near  Rugby,  by  Mr.  Wilson ;  Arctic  Coral,  and  other 
Norwegian  curiosities,  by  A.  W.  L.  Boyd ;  Fossils  from 
Bromwich's  pits,  by  F.  R.  Hodgson. 

Mr.  Wilson  explained  an  arrangement  lately  completed  by 
Mr.  Gr.  M.  Seabroke,  (corr.  mem.),  at  the  Temple  Observatory 
for  viewing  the  sun's  chromosphere  (see  Astronomical  report). 

L.  Maxwell,  (member),  then  read  the  following  Essay  on 

^  Spectrum  Analysis,*  which,  together  with  the  accompanying 

drawings  from   the  microspectroscope,  had   obtained  the 

Society's  prize. 

*  Of  all  the  discoveries  which  have  been  made  during  the 
last  few  years  in  every  branch  of  science,  none,  certainly, 
have  proved  more  wonderful  or  interesting  than  that 
of  spectrum  analysis,  and  without  doubt  none,  since  its 
birth,  has  made  such  great  progress,  or  proved  itself  more 
likely  to  become  of  greater  practical  utility.  The  term 
'  spectrum  analysis '  implies  a  resolving  into  its  component 
parts,  by  optical  means,  any  body  of  unknown  constitution : 
— it  is,  in  fact,  an  analyser.  By  this,  of  course,  we  do  not 
mean  that  it  actually  decomposes  substances,  but  that  it  is  a 
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valuable  aid  either,  in  the  first  place,  in  making  a  qnalitative 
analysis  of  any  substance  in  the  Laboratory,  where  the  sub- 
stance under  examination  is,  of  course,  in  our  hands ;  or,  in 
the  second  place,  in  the  Observatory,  in  determining  the 
actual  chemical  composition  of  the  sun,  our  own  system, 
and  even  the  fixed  stars — ^in  fact,  of  any  source  of  light 
sufficiently  intense  to  bear  decomposition.  Let  me  here 
say,  in  starting,  that  I  shall  not  so  much  attempt  to  explidn 
the  principle  of  the  spectroscope,  which  has  been  already 
done  by  Mr.  Hutchinson  in  a  Paper  read  on  the  Ist  May, 
1869,  but  rather,  supposing  the  principle  to  be  understood 
by  all,  speak  of  the  purposes  to  which  this  instrument  has 
been  applied,  and  more  especially  the  investigation  of 
absorption  spectra. 

'There  are,  then,  two  kinds  of  spectra,  (1)  bright  line, 
and  (2)  absorption  spectra.  The  bright  line  spectra  are 
produced  when  the  light  emitted  from  certain  solids,  such 
as  thin  wires  of  the  difierent  metals,  made  incandescent  by 
being  placed  between  the  poles  of  a  powerful  electrical 
battery  and  coil ;  or  gases,  in  a  very  rarefied  condition,  also 
made  incandescent  by  the  electrical  spark  being  passed 
through  them,  as  in  Pliicker's  tubes,  is  examined  in  the 
spectroscope.  Now  to  the  eye  alone  two  thin  points  of 
incandescent  platinum,  silver,  or  magnesium  wire,  would 
appear  simply  to  be  at  a  brilliant  white  heat ;  but  when  this 
apparently  white  light  is  examined  in  the  spectroscope,  a 
brilliant  continuous  spectrmn  is  seen,  upon  the  top  of  which, 
as  it  were,  numerous  bright  lines  of  every  intensity  are  seen ; 
these  bright  lines  being  characteristic  of  the  various  chemical 
elements.  So  also  when  a  highly  rarefied  gas,  enclosed  in  a 
Geissler^s  tube,  is  rendered  incandescent  by  the  electric 
spark,  in  some  cases  it  appears  red,  in  some  green,  and 
various  colours,  depending,  of  course,  upon  the  nature  of 
the  gas.  Yet.  if  such  incandescent  gas  be  examined  with  the 
spectroscope,  sometimes  a  continuous  spectrum  crossed  with 
bright  lines,  sometimes  bright  lines  alone,  varying  in  number, 
position,  and  intensity  with  the  temperature  of  the  gas,  are 
seen,  peculiar  to,  and  characteristic  of  each  gas.     Thus  we 
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see  the  use  of  the  bright  line  spectrum ;    although  each  of 
the  sixtj-three  chemical  elements  has  been  made  to  give  a 
bright  line  spectrum,  and  in  each  of  these  sixty-three  spectra 
there  are  numerous  bright  lines,  those  in  the  spectra  of  some 
elements,   iron,   sulphur,  titanium,  and  the  air  spectrum, 
especially,  being  almost  innumerable :  yet  each  element  has 
lines  peculiar  to  itself,  and  in  no  case  have  two  lines  belong- 
ing to   two   different  substances  been  known   actually  to 
coincide,  however  near  they  may  lie  together.   Thus  we  see 
that  the  bright  lines,  &c.,   as  seen  in  the  spectroscope, 
emitted  by  each  element  when  its  temperature  is  raised  so 
that  it  gives  out  light,  are  characteristic  and  indicative  of 
each  element :  and  any  one  familiar  with  these  spectra  can 
tell  at  once  by  noticing  these  bright  lines,  what  element  is 
under  examination.      Such  is  the  use  of  the  bright  line 
spectrum,  which  is  the  one  always  used  in  examining  a  sub- 
stance spectroscopically.     But  to  use  it  a  great  deal  of 
apparatus  is  necessary.     First,  a  Bunsen's  burner,  or,  if 
higher  temperatures  are  required,   a  powerful  electrical 
battery,  coil,  intensifiers,  &c.,  are  required.      Secondly,  the 
spectroscope  used,  if  important  and  accurate  results  are  to 
be  obtained,  must  possess  a  very  great  dispersive  power,  so 
that  the  lines  may  not  be  huddled  up  together,  and  all  the 
intense  light  be  concentrated  into  a  short  spectnmi ;   but 
that  the  spectrum  being  elongated,  and  the  light  thus  more 
dispersed  and  softened,  the  bright  lines  may  be  well  clear 
of  one  another.    A  spectroscope  possessing  such  dispersive 
power  would  be,  owing  to  the  price  of  flint-glass  prisms, 
very  expensive. 

*  We  thus  see  that  although  the  bright  line  department 
of  spectrum  analysis  is  the  most  important,  yet  by  reason 
of  the  amount  and  cost  of  the  apparatus  necessary  for  it,  it 
is  out  of  the  reach  of  amateurs,  that  is  to  say,  of  those  who 
cannot  afford  either  the  time  or  the  money  which  must  be 
devoted  to  it.  Now  it  is  just  on  this  account,  I  think,  that 
the  minor  department  of  spectrum  analysis,  the  investigation 
of  absorption  spectra,  is  so  attractive.  There  is  no  cum- 
bersome apparatus,  no  gas  flame  needed :  all  we  want  is  the 
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light  of  a  candle,  and  a  spectroscope  of  no  great  size  or  disr- 
persive  power.    But  before  I  proceed  to  expatiate  on  its 
merits,  let  me  attempt  to  explain  the  principle,  which  prin- 
ciple cannot  be  understood  without  knowing  a  little  about 
the  colours  of  natural  objects.     Now  the  most  apparent  and 
evident  distinction  between  natural  objects,  as  regards  the 
sense  of  sight,  is  that  of  colour ;   and  it  may  seem  an  un- 
necessary question  to  ask  how  these  colours  are  produced. 
One  would  say  at  once  that  the  distinction  lies  in  the  nature 
of  the  objects  themselves,  and  on  first  thought  one  would  not 
take  into  account  the  influence  of  light  on  colour ;   yet  it  is 
evident  that  light  must  be  very  essential  to  colour,  for  in 
the  dark,  of  course,  colours  cannot  be  distinguished.      The 
first  conclusion,  therefore,  that  we  arrive  at  is,  that  colour  is 
dependent  on  light,  for  in  the  absence  of  light  colour  cannot 
exist.     But  we  must  make  a  further  distinction  between 
daylight  and  artificial  light,  as  regards  their  eflTects  on  colour ; 
the  dress  which  in  the  daylight  appears  of  a  beautiful  violet, 
appears  dull  and  black  by  gaslight.     By  gaslight  also  green 
is  indistinguishable  from  blue ;  and  if  a  landscape  be  viewed 
through  a  tinted  glass,  all  objects  appear  of  the  colour  of 
the  glass.     These  facts  and  many  others  seem  to  prove  that 
colours  are  not  inherent  in  objects,  but  that  they  are  pro- 
duced by  some  extraneous  cause.    Again,  a  final  illustration, 
if  some  salt  be  rubbed  into  the  wick  of  a  spirit-lamp,  and 
surrounding  objects  be -viewed  by  the  yellow  flame  thus 
produced,  their  colours  disappear,  or  lose  much  of  their 
brilliancy,  and  everything  seems  in  mere  light  and  shade, 
and  of  a  dull  grey  hue.    This  then  seems  to  prove  that  there 
must  be  something  in  the  objects  themselves  to  help  in  the 
formation  of  colour,  for  in  this  last  instance  the  surrounding 
objects  in  no  way  assume  the  yellow  colour  of  the  light 
illuminating  them,  but  appear,  as  a  rule,  of  quite  a  difierent 
hue.  We  might  go  on  multiplying  such  instances  ad  nauseam, 
but  will  save  ourselves  this  trouble  by  at  once  enunciating 
the  true  explanation,  which  is  this ;  the  natural  colour  of 
an  object  is  that  in  which  it  appears  by  daylight.   Now  if  an 
object  be  illuminated  by  pure  white  light  and  yet  appear  of 
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another  colour,  the  cause  of  the  difference  must  be  looked 
for  in  the  influence  which  the  surface  of  the  body  exerts  on  the 
ether  waves  constituting  white  light.  The  effects  of  this 
influence  are  very  different,  according  to  the  nature  of  the 
colouring  matter  with  which  the  object  is  provided;  but 
they  may  be  mostly  reduced  to  one  of  two  cases ;  (1)  when 
a  portion  of  the  ether  motion  is  entirely  stopped,  or  partially 
weakened  in  its  passage  over  the  surface  of  the  substance, 
in  which  case  the  rays  of  light  are  said  to  be  absorbed ;  or 
(2)  when  the  ether  waves  are  irregularly  reflected  from  the 
surface  of  the  object-,  as  sometimes  occurs  with  the  waves 
of  sound ;  in  which  case  they  are  said  to  be  scattered.  When 
the  surface  of  a  body  has  the  property  of  absorbing  all  the 
colours  which  make  up  white  light  except  one — the  red,  for 
example — then  that  body  appears  red  by  daylight,  because 
the  yellow,  green,  blue,  and  violet  are  held  imprisoned,  and 
the  red  alone  is  allowed  to  go  on  to  the  eye ;  and  so  with 
all  other  colours.  Now  as  white  light  contains  the  whole 
range  of  colours  visible  in  the  spectrum,  it  can  easily  be 
understood  why,  owing  to  the  different  reflective  qualities 
of  different  substances,  we  see  such  an  infinite  variety  of 
tints  in  nature.  »  ♦  ♦  ♦ 

'  So  far  we  have  only  been  considering  the  reflection  of 
light,  whether  altered  or  unaltered,  from  the  external  sur- 
faces of  bodies :  let  us  now  see  what  happens  whto  light 
passes  thrifugh  a  transparent  substance ;  which  is  nearer  our 
subject.  Most  substances,  when  placed  in  the  path  of  rays 
of  light,  either  weaken  or  stop  these  rays.  Thus  colourless 
glass  lets  fight  through  with  very  little  diminution,  and  an 
opaque  body  transmits  none,  but  reflects  and  difiuses  all 
light  from  its  surface.  But  there  is  a  third  case,  namely, 
when  light  passes  through  a  coloured  transparent  medium, 
such  as  coloured  glass :  .  in  such  a  case  the  coloured  glass 
only  lets  pass  that  colour  of  the  whole  spectrum  which  falls 
upon  it  which  is  of  the  same  wave-length  (or  colour)  as 
itself,  and  retains  all  the  rest.  Thus  red  glass  lets  pass  only 
red  light,  and  retains  green,  blue,  and  violet ;  a  blue  glass 
lets  pass  only  blue  light  and  absorbs  red,  green,  and  violet. 
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It  is  noty  however,  strictly  true  that  coloured  glaas  is  trans- 
parent for  one  colour  only ;  most  kinds  of  glass  absorb  rays 
of  certain  colours,  and  allow  the  others  to  pass  through  in 
very  different  proportions.  We  are  unable  to  decide  which 
of  the  coloured  rays  are  transmitted  through  a  coloured  glass 
unless  we  make  use  of  a  spectroscope.  By  this  means  we 
shall  see  that  the  red  glass  transmits  some  orange  and  even 
some  yellow  rays  with  the  red,  and  that  the  blue  glass 
transmits  some  violet  and  green  rays,  besides  the  blue.  But, 
in  addition  to  this,  some  transparent  media,  such  as  coloured 
liquids  and  gases,  exert  a  selective  influence  on  white  li^t : 
ue.  instead  of  generally  weakening  the  entire  spectrum 
throughout,  or  absorbing  all  the  blue,  or  all  the  red,  they 
create  gaps,  dark  bands,  or  fine  lines,  precisely  analogous 
to  the  bright  lines  characteristic  of  incandescent  gases  or 
metals,  scattered  throughout  the  whole  length  of  the  spec- 
trum, and  characteristic  of  different  substances.  Upon 
this  fact  rests  the  principle  of  absorption  spectra,  which  is 
useful  in  the  same  way  as  the  bright  line  spectrum ;  only 
in  this  case  the  liquid  or  gas  to  be  examined  is  interposed 
between  some  source  of  light  and  the  slit  of  the  spectroscope : 
here  it  sifts  out,  and  retains  light  of  certain  wave-length 
from  the  rays  of  white  light  which  pass  through  it,  which  is 
shown  in  the  spectnun  created  by  tiie  decomposition  of  the 
light  in  a  prism  by  certain  gaps,  and  dark  lines  throughout 
the  spectrum,  which  dark  lines,  as  said  before,  ifre  charac* 
teristic  of  various  substances. 

^  The  absorptive  power  of  coloured  liquids  is  generally 
much  more  decided  than  that  of  coloured  glass.  Several 
coloured  liquids  also  exert  a  selective  influence  upon  white 
light ;  marked  instances  of  this  are  chlorophyll,  the  green 
colouring  matter  of  leaves ;  a  solution  of  human  blood ;  and 
numerous  chemical  substances.  The  work,  therefore,  that 
is  to  be  done  in  this  division  of  spectrum  analysis  consists  in 
taking  both  such  liquids  as  are  well  known  to  produce 
characteristic  absorption  spectra,  and  accurately  examining 
and  drawing  their  spectra ;  and  also  trying  all  kinds  of 
liquids,  solutions  in  alcohol  or  ether  of  the  colouring  matter 
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of  leaves  and  flowers^  and  all  kinds  of  chemical  compounds ; 
— ^in  fact^  in  examining  any  coloured  liquid,  to  see  what  effect 
it  produces  on  white  light.  The  field  thus  presented  for 
experiment  and  work  is  boundless^  nor  does  it  require  any- 
thing beyond  careful  measurements,  and,  of  course,  an 
interest  in  the  subject,  to  succeed  in  it.  In  plate  i.  are 
represented  some  selections  from  a  few  drawings  of  various 
absorption  spectra  done  during  the  holidays :  they  are,  of 
course,  excessively  rough,  as  they  were  done  when  I  had 
only  just  began  to  take  up  the  subject ;  they  may  therefore 
serve  merely  to  give  some  idea  of  the  effect  produced  on  a 
continuous  spectrum  when  such  media  are  interposed  in  the 
path  of  the  rays  of  light ;  certainly  not  as  accurate  measure- 
ments. Some  of  these  results  were  obtained  with  the  micro- 
spectroscope,  a  most  admirable  little  instrument,  specially 
intended  for  the  investigation  of  absorption  spectra :  but  of 
which  space  will  not  permit  me  to  give  a|3escription  here. 

*  •  *  But  perhaps  the  idea  will  arise  in  the  mind  of  any 
one  who  thinks  over  this,  that  there  must  be  some  relation 
between  the  characteristic  bright  lines  emitted  by  an  incan- 
descent gas,  and  the  gaps  created  in  a  continuous  spectrum 
by  the  same  gas  absorbing  light  of  a  certain  wave-length ; 
that  is,  between  the  emission  and  absorption  of  light  by  the 
same  substance.  Now  as  early  as  1853,  Angstrom,  a 
celebrated  German  chemist,  gave  expression  to  the  general 
law  that  a  gas  when  luminous  ^'  emits  rays  of  light  of  the 
same  refrangibility  as  those  which  it  has  the  power  to  absorb ;" 
yet  all  these  facts  remained  isolated  until  Earchhoff,  in  1860, 
published  the  celebrated  law,  which  is  one  of  the  most  fun- 
damental principles  of  spectrum  analysis,  viz. ;  that  '*  the 
relation  between  the  power  of  emission  and  the  power  of 
absorption  of  one  and  the  same  class  of  rays  is  the  same  for 
all  bodies  at  the  same  temperature." 

'  I  ought  not  here  to  omit  mentioning  the  highly  practical 
purposes  to  which  the  method  of  absorption  spectra  is  now 
being  applied ;  namely,  to  the  investigation  of  articles  of 
commerce,  such  as  dyes  and  wine,  to  ascertain  its  age ;  as 
well  as  to  detect  the  adulteration  in  food,  such  as  beer  and 
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wine,  mastard,  cheese,  batter,  &c. ; — ^in  fact  its  range  is  almost 
unlimited.  One  office,  especially,  of  the  highest  importance, 
this  means  of  test  promises  to  fulfil :  in  all  medico-legal  in- 
vestigations, such  as  in  cases  where  poisoning  is  suspected, 
owing  to  the  almost  infinite  delicacy  of  spectrum  reactions, 
spectrum  analysis  will  offer  an  infallible  means  of  detection, 
as  the  characteristic  absorption  spectrum  of  human  blood  is 
most  wonderfully  altered  by  the  presence  of  the  smallest 
particle  of  any  foreign  element.  This  is  illustrated  in  the 
four  first  specimens  in  plate  i.* 

'  I  think  I  have  now  said  nearly  enough  to  show  that  this 
branch  of  spectrum  analysis,  the  examination  of  absorption 
spectra,,  is  open  to  anyone  taking  an  interest  in  the  subject ; 
yet  of  course  correct  measurements,  as  in  all  similar  cases, 
can  only  be  obtained  by  taking  an  average  of  several  inde- 
pendent observations.  Two  or  more  observers,  therefore,  can 
most  advantageously  work  together  at  the  same  subjects, 
and  compare  their  measurements ;  and  by  such  a  co-operation 
of  observers,  no  matter  how  distant  from  one  another,  ex- 
cellent results  may  be  obtained.  One  practical  difficulty, 
however,  stands  in  the  way  of  such  co-operation,  namely,  the 
employment  of  different  scales  in  the  mapping  of  spectra. 
Some  spectroscopes  are  provided  with  an  illuminated  photo- 
graph-millimetre scale  fixed  in  the  eye-piece,  some  with  a 
scale  of  angular  deviations,  and  some  with  a  micrometer 
screw.  How,  then,  are  the  different  readings  obtained  with 
such  scales  to  be  compared  with  one  another,  so  as  to  obtain 
an  average  ?  It  is  clear  that  any  method  of  measurement 
which  is  to  be  applicable  to  observations  made  with  different 
spectroscopes  must  be  independent  of  any  peculiar  con- 
struction of  the  instruments,  the  number,  position,  and 
refracting  angle  of  the  prisms,  the  dispersive  power  of  the 
glass,  and  of  all  such  causes  of  difference.  In  such  a  method 
it  is  dear  that  each  line  can  be  mapped  only  by  means  of  its 
colour;  that  is  to  say,  all  results  obtained  with  the  prism 
must  be  reduced  to  wave-lengths*      For  this   purpose  we 

*  In  plate  i.  spectra  2,  3,  4, 14  are  taken  from  Schellen's  Spectrnm 
Analysia ;  the  rest  are  original. 
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must  possess  an  accurate  table  of  the  wave-lengths  of  the 
spectral  lines  of  the  elements;  we  can  then  easily  determine 
the  wave-lengths  of  the  lines  of  any  new  spectrum  with  as 
much  accuracy  as  the  dispersive  power  of  the  spectroscope 
employed  will  allow.  All  we  have  to  do  is  to  find  two 
known  lines,  between  which  the  line  to  be  measured  falls, 
and  from  their  known  wave-lengths  to  calculate  the  wave- 
length of  the  new  line  ;  which  can  be  done  by  two  methods, 
(1)  that  oi  graphical  interpolation,  or  (2)  by  an  interpolation 
formula.  Now  for  all  like  myself  the  second  method  will 
not  do,  since  it  requires  some  considerable  knowledge  of 
mathematics  and  algebra  to  employ  it ;  I  should  therefore 
recommend  the  first  method,  in  which  one  can  hardly  go 
wrong.  A  large  sheet  of  paper,  say  about  3  feet  square, 
ruled  into  small  squares,  (such  paper,  ready  ruled  into  inches 
and  tenths,  is  sold  in  London)  is  taken ;  along  one  edge  of 
it  is  marked  off  a  scale  of  wave-lengths ;  and  the  edge  at 
right  angles  to  that  has  a  scale  marked  on  it  corresponding 
to  the  scale  of  the  spectroscope  used.  The  positions  of  as 
many  lines  as  possible — the  more  the  better — are  then  mapped 
on  the  paper,  and  through  these  points  a  curve  is  drawn  as 
evenly  as  possible.  Then  the  position  of  any  line  whose 
wave-length  is  to  be  ascertained,  being  found  on  this  curve, 
will  have  opposite  to  it  the  wave-length  required  on  the 
scale  of  wave-lengths.' 

After  the  Paper  a  number  of  experiments  in  spectrum 

analysis  were  exhibited. 


MEETING  HELD  NOV.  16. 

The  Bev.  T.  N.  Hutchinson  made  some  interesting 
remarks,  the  result  of  his  own  experience,  on  the  subject  of 
his  Hippocampi  (see  Zoological  report). 

The  President  then  read  a  Paper  by  V.  H.  Veley, 
(associate),  on  ^  Phosphoresence^^  one  of  the  unsuccessful 
Essays  for  the  Society's  prize. 
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Mr.  Hutchinson  went  further  into  the  subject  and  spoke 
of  the  *  Noetiluca,*  a  subject  not  mentioned  in  the  preceding 
paper. 

H.  N.  Hutchinson  then  read  a  Paper  on  '  Motive  Power, 
from  which  we  extract  the  following.     This  paper  had  ob- 
tained the  Society's  second  prize. 

'  The  subject  of  motive  power  is  one  of  extreme  im- 
portance; indeed  it  would  be  difficult  to  find  one  which 
concerns  the  nation  to  a  greater  degree.  For  now  that  the 
steam  engine  is  being  so  extensively  used  in  almost  every 
part  of  the  worlds  it  becomes  us  to  be  careful  with  the  fuel 
used  by  steam  engines,  and  to  see  in  what  way  we  may 
economise  it  most  by  applying  the  known  laws  of  chemistiy 
and  heat ;  and  not  only  to  be  careful  with  our  coal,  but  to 
see  in  what  cases  we  may  use  other  powers  instead  of  steam, 
as  ammonia,  electricity,  or  water,  and  so  in  some  degree  stop 
the  enormous  consimiption  of  coal  which  we  all  know  to  be 
going  on. 

'  Now  in  this  matter  of  using  new  motive  powers  our 
Transatlantic  cousins  are  ahead  of  us,  for  they  have  started 
an  '^  Ammonia  Propelling  Company  '*  in  Orleans.  Let  us 
go  briefly  over  the  chief  parts  of  their  ingenious  ammonia 
engine. 

*  The  principal  ground  for  using  ammonia  is  that  it  re- 
quires much  less  heat  to  convert  it  into  vapour  than  water 
does.  There  are  however  many  practical  difficulties  to  be 
overcome.     Its  theory  may  be  said  to  be  this. 

'  Ammonia  gas  is  liquified  by  great  pressure  and  put 
into  vessels  of  strong  iron,  as  A  (plate  ii.)  By  pipes  6 
from  these  vessels  the  gas  given  off  by  the  liquified  am- 
monia expands,  and  on  account  of  its  high  pressure  works 
an  ordinary  piston  c.  After  it  has  done  its  work  here  it  is 
not  allowed  to  escape,  but  is  brought  back  by  pipes  p  into 
a  vessel  b  containing  water  which  surrounds  tibe  vessel  A 
containing  the  iron  pipes  mentioned  above.  Here  it  is 
dissolved  as  fast  as  it  comes  from  the  cylinder  c.     Now  when 
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all  the  gas  from  these  iron  pipes  is  used  up,  it  has  not  been 
wasted,  but  dissolved  in  the  water  surrounding  the  pipes  a, 
and  can  be  driven  off  from  this  water  and  subjected  to  a  great 
pressure  and  so  make  more  liquified  ammonia  gas  to  fill  the 
pipes  A  again.  Now  as  the  ammonia  gas  dissolves  in  the 
water  it  gives  rise  to  heat,  but  not  enough  to  keep  the  engine 
working,  so  that  a  small  fire  is  kept  up  under  the  boiler. 
But  the  consumption  is  very  small.  I  think  that  the  drawing 
will  explain  and  make  clear  what  I  hav«  said,  d  is  a  packing- 
case  with  oil  in  it  to  prevent  leakage.    £  is  a  supply  of  oil. 

'  Attempts  have  been  made  to  work  engines  with  other 
expansive  liquids,  as  ether,  and  carbon  bisulphide,  which 
vaporise  at  a  still  lower  temperature,  but  without  success. 

'  Carbonic  add  engine. — I  have  never  seen  or  even  heard 
of  a  carbonic  acid  engine,  but  I  have  often  noticed  the  great 
force  shown  by  this  gas  under  pressure,  especially  in  soda 
water  bottles.  My  attention  was  first  drawn  to  the  subject 
of  working  engines  with  this  gas  by  quite  an  accident. 
About  a  year  ago,  my  brother  and  I  were  working  a  small 
model  steam  engine.  Soon  we  used  up  all  our  spirits  of  wine, 
and  not  having  a  gas-burner  we  thought  whether  we  could 
work  it  by  any  other  means.  Carbonic  acid  suggested  itself, 
so  we  took  a  strong  glass  bottle  in  which  to  generate  the  gas 
and  to  act  the  part  of  a  boiler.  It  had  two  mouths,  so  we 
connected  one  with  the  engine  and  used  the  other  to  put  the 
chemicals  in.  We  only  had  carbonate  of  soda  and  vinegar. 
When  we  thought  the  pressure  was  **  up  "  we  turned  the  tap 
of  the  engines  and  it  worked  fast  only  for  a  short  time,  for 
the  pressure  soon  went  down,  and  we  had  to  put  in  more 
chemicals.  But  I  think  that  with  hydrochloric  acid  instead 
of  vinegar,  and  a  boiler  suitably  constructed,  so  that  acid 
could  be  poured  upon  the  carbonate  of  soda  by  a  tap  com- 
municating with  the  outside,  a  good  result  might  be  obtained. 
I  should  propose  using  carbonate  of  lime  instead  of  carbonate 
of  soda.  It  would  want  stirring  up,  but  this  could  be  done 
by  a  handle  outside,  made  to  work  by  the  engine.  Now  it 
would  never  do  to  let  the  carbonic  acid  escape  into  the  air. 
But  I  propose  to  get  it  back  (only  in  another  form)  as  the 
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three  hours  of  rest^  until  the  next  rise  of  the  tide^  when  the 
engine  again  begins  to  work. 

*  If  a  longer  period  of  work  be  required  it  is  possible  to 
put  on  force  pumps^  to  be  worked  by  night  tides,  and  com- 
press air  into  the  receptacle  n,  where  it  would  be  ready  for 
use. 

'The  advantages  of  the  flux  motor  are  that  it  is  an 
irreastible  force ;  it  can  always  be  depended  upon  ;  it  uses 
no  fuel ;  and  that  the  engine  may  be  placed  some  miles 
inland,  and  worked  by  pipes  leading  to  a  receptacle  on  the 
sea  coast.' 


MEETING  HELD  NOV.  30. 

The  Rev.  C.  J.  E.  Smith,  (hon.  mem.),  gave  a  Lecture 
iu  Big  School,  to  a  meeting  of  more  than  200,  on  the  Organ 
then  in  course  of  construction  for  the  School  Chapel. 

The  Lecture  was  divided  into  three  heads,  (1)  the  pipes 
and  bellows,  (2)  the  exhaust  system  and  draw-stop  action, 
(3)  the  pallets  and  keyboard. 

I.  There  are  two  distinct  kinds  of  pipes. 

(a)  Fine  pipes,  either  of  metal  or  wood,  in  which  the  sonnd  is  pro- 
duced hj  forcing  the  wind  (or  air  compressed  in  the  heUows)  throngh  a 
•mall  slit,  so  as  to  impinge  on  a  hevelled  edge  at  the  month  (or  lower  end) 
of  the  pipe,  in  the  same  manner  as  in  a  common  whistle ;  the  pitch  is 
determined  hj  the  length  of  the  pipe. 

Flue  pipes  may  be  open  or  stopped  (at  the  npper  end) ;  the  effect  of 
'  stopping '  a  pipe  being  practically  to  doable  its  length,  and  thns  produce 
the  octaye  below  its  natural  note. 

(&)  Reed  pipes,  of  metal,  in  which  the  sound  is  due  to  the  yibration 
of  a  tongue  of  brass. 

There  is  a  contriyance  for  lengthening  or  shortening  the  vibrating 
ptrt  of  this  tongue  or  *  reed '  and  thus  giving  the  proper  pitch  to  the  note. 

The  pipes  are  arranged  in  rows  upon  a  windchest,  the  top  of  which 
ooDsitts,  lit,  of  a  board  perforated  to  admit  the  pipes ;  2nd,  of  moveable 
ftUdet  nmilarly  perforated  so  that  the  holes  may  JU  those  in  the  upper 
ud  admti  the  wind,  or  else  by  a  slight  change  of  position  shut  it  all  off ; 
^Td.  another  board  like  the  first  one. 
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Under  this  3rd  board  are  groores  mimiog  eroeswiae,  correspondiDg  in 
number  to  the  keys  of  the  organ,  and  coTered  underneath  bj  '  pallets ' 
or  Talyes,  each  of  which  is  opened  by  the  depxeesion  of  the  corresponding 
key  at  the  keyboard  of  the  instrument. 

The  windchest  is  kept  lull  of  compressed  air  (ready  to  msh  through 
any  open  pallet  into  iti  groore,  and  thence  through  such  slides  as  may  be 
drawn  to  admit  it  to  the  pipes)  by  means  of  the  bellows. 

The  bellows  of  an  organ  is  a  huge  chest  with  flexible  sides,  and 
moTeable  top  heayily  weighted,  into  which  air  is  pumped  from  below. 
In  a  large  organ  there  are  often  seyeral  such  chests  called  reaerroiis 
placed  near  to  the  windchests  they  feed,  and  all  connected  by  large 
wooden  passages. 

XL  In  addition  to  the  bellows  for  supplying  the  pipes,  the  chapel 
organ  has  an  'exhaust'  bellows,  t.«.,  a  chest  with  flexible  sides  ssd 
moveable  hoUom  (somewhat  weighted)  from  which  the  air  is  pumped  o«<. 
This  is  to  proTide  force  for  all  the  meehanical  action,  whether  drawing 
slides  or  opening  pallets.  The  plan  in  every  case  is  to  put  a  pair  of  | 
bellows  in  communication  with  the  exhaust  system,  when  it  is  plain  that 
atmospheric  pressure  will  close  its  moveable  side  with  a  force  proportional 
to  its  surface.  The  motion  thus  obtained  can  be  communicated  by  leven 
to  anything  which  requires  to  be  moved.  The  particular  mode  oiefketing 
this  result  can  only  be  described  with  the  help  of  diagrams  or  models. 

III.  Originally  the  pallets  of  an  organ  were  moved  by  levers  pro- 
ceeding from  the  back  of  the  keys.  But  in  large  organs  where  many 
pallets  of  great  length  and  under  heavy  wind  pressure  are  used,  the 
weight  is  too  great  for  a  performer  to  endure.  Many  contrivances  have 
more  or  less  obviated  this  difficulty,  the  most  important  of  which  wss 
the  'Pneumatic  Lever '  invented  by  Barker  in  1833.  This  consisted  in 
using  a  pair  ofheUowe  to  move  the  levers,  while  the  performer  had  only 
to  open  a  small  valve  for  admitting  compressed  air  to  the  bellows. 

It  now  became  apparent  that  the  small  motion  requisite  for  opening 
this  valve  could  be  obtained  by  means  of  an  eleetrth-magnei,  the  depression 
of  a  key  producing  contact  and  completing  a  current,  while  the  raising 
of  the  key  broke  the  current  and  released  the  armature  of  the  magnet. 
The  pneumatic  bellows  could  therefore  be  transferred  to  a  position  ehtt 
under  the  pallet,  and  the  whole  complex  mass  of  levers  and  rollers  done 
away  with.  Upon  this  grand  improvement  (also  due  to  Barker)  followed 
last  of  all  Bryceson's  new  pallet,  which  is  itself  the  top  board  of  a  snudl 
pair  of  bellows*  The  under  or  flxed  side  of  this  bellows  has  two  holes 
alternately  opened  and  stopped  by  a  single  piece  of  wood  turning  in  a 
vertioa]  plane  about  its  middle,  so  that  its  ends^^nse  somewhat  leas 
than  ^th  inch.  A  key  being  played,  the  magnet  comes  into  being,  the 
armature  rises  and  pushes  up  one  end  of  this  piece  of  wood,  t.e.  opens  one 
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hoU  of  the  pallet-bellows.  Now  thtM  hole  opens  into  a  chamber  (muDing 
the  whole  length  of  the  windchest),  which  is  always  kept  exhausted. 
Hence  ^he  top  of  the  pallet  bellows  is  instantly  depressed  by  '  suction/ 
without  the  interyention  of  any  mechanism  whatever !  Raise  the  key 
and  the  magnet  ceases,  the  wood  falls  and  closes  the  hole  (a  spring 
assists  this  fall),  but  this  action  opens  the  o^er  hole  admitting  the  com- 
pressed air  in  the  windchest,  which  instantly  forces  up  the  pallet  home 
again  against  the  grooyes. 

IV.  Two  other  contriyanees  adopted  in  this  organ  were  mentioned. 

(1)  The  swell  which  consists  of  a  large  box  of  which  one  side  is 
capable  of  being  opened  gradually  like  Venetian  blinds,  and  is  worked 
by  water  in  a  tube ;  the  piston  at  one  end  is  depressed  by  the  use  of  the 
pedal ;  this  causes  a  rod  to  move  the  blinds  at  the  other  end. 

(2)  The  automatic  action  of  the  battery  plates,  which  are  let  into  the 
acid  by  the  action  of  the  exhaust  bellows. 

The  Lecture  was  illustrated  by  large  diagrams  lent  by 
Mr.  Brycesou,  and  by  an  electro-magnet. 

We  append  for  permanent  record  the  summary  of  the 
specification  of  the  organ  itself.  ^ 

BTOFS.  rXFSfl. 

SoloOrgan..   .    6 280 

Swell    •   ......15 1008 

Great    10 672 

Choir 10  .......    560 

Pedal    10 300 

50  2820 

This  does  not  include  couplers. 
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Astronomical  Section* 

Mtpwt  <m  tht  TempU  ObserviUory,  1872. 

The  inBtramenta  in  use  at  the  Obseryatory  during  the  year  1872 
were  the  AWan  Clark's  Equatorial  described  in  the  first  report    It  has 
been  fitted  with  a  spectroscope  giving  a  dispersive  power  of  8  prisms  of 
60^.    During  the  summer  Mr.  Seabroke  mounted  a  new  reflector  in  the 
room  adjoining  the  Observatory,  which  is  fumiahed  with  a  sliding  roof 
and  expanding  doors.    The  reflector  is  by  With,  and  has  a  clear  diameter 
of  12}^  inches.     It  is  fitted  with  roughly  graduated  circles  and  slov 
movements,  and  is  provided  with  a  driving  clock,  also  constructed  bj 
^  Mr.  Seabroke.    The  weather  during  the  autumn  was  so  unfavourable 
that  little  use  has  at  present  been  made  of  the  reflector.     A  small  re- 
fractor, given  by  Mr.  Ormerod,  has  also  occasionally  been  used.    The 
sextant  and  theodolite,  given  to  the  School  by  the  late  Rev.  A.  Grenfell, 
have  been  used  for  purposes  of  instruction.     All  the  instruments  are  in 
good  order. 

The  subjects  of  observation  may  be  divided  into  three  classes :  double 
stars ;  the  sun ;  and  miscellaneous. 

The  total  number  of  double  and  multiple  stars  measured  during  the 
year  was  133, 50  of  them  having  been  measured  on  more  than  one  night 
It  has  been  decided  to  postpone  the  publication  of  the  results  uotil 
further  measures  have  been  obtained.  These  observations  have  been 
made  by  Mr«  Wilson  and  Mr.  Seabroke  principally,  but  a  considerable 
number  of  observations  has  been  made  by  L.  Maxwell,  and  some  by 
other  Members  of  the  School.  The  total  number  of  measures  made 
exceeds  1600. 

The  interpolating  curves  have  been  drawn  for  several  double  8tan« 
as  a  preliminary  to  the  calculation  of  their  orbits,  and  in  this  work  con- 
siderable assistance  was  rendered  by  Mr.  J.  B.  Haslam,  O.B.,  and  bj 
H.  F.  Newall  and  D.  C.  Baynes.  The  orbit  of  Castor  was  computed 
with  great  care,  graphically  and  analytically,  and  proved  to  be  a  hjper- 
>boIa,  on  the  data  a$9umedt  with  eccentricity  1.625.  This  result  will 
need  further  examination,  as  it  is  at  present  unique.  It  is  probable  that 
some  of  the  observations  of  last  century  are  seriously  in  error. 
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The  Bpectroseopio  work  on  the  son  daring  this  year  has  consisted 
in  ohserring  and  mapping  down  the  positions  of  the  prominences  ererj 
fine  day  that  time  permitted ;  32  ohserrations  only  have  heen  made  on 
account  of  the  cloudy  nature  of  the  weather  during  the  summer  and 
autumn.  The  object  of  this  is  to  shew  whether  there  is  any  particular 
locality  more  frequented  by  prominences  and  more  disturbed  than  any 
other.  The  same  thing  has  been  done  during  the  last  few  months  by 
Mr.  Lockyer,  in  London,  in  conjunction  with  whom  the  solar  observations 
here  are  made.  Professor  Respighi  and  Father  Secchi,  at  Palermo  and 
Rome,  are  carrying  on  precisely  the  same  research.  A  number  of  drawings 
of  prominences  and  cyclones  have  been  also  made.  The  appearance  of 
the  vapour  of  magnesium  and  iron  on  the  prominences  was  frequently 
noticed  during  the  summer  to  a  greater  extent  than  during  last  year, 
and  in  the  spectra  of  the  umbra  of  spots  the  want  of  intense  general 
absorption  still  remains,  and  the  penumbra  lacks  the  large  amount  of 
selective  absorption  seen  a  few  years  ago,  showing,  perhaps,  a  change  of 
constitation  in  the  photosphere,  probably  varying  with  the  sun-spot 
period.  In  the  summer  months  a  comparison  of  the  spectra  of  nitrogen 
and  hydrogen  at  low  pressure  with  the  solar  spectrum  was  made.  About 
26  lines  of  the  nitro((en  spectrum,  and  60  of  the  hydrogen  spectrum  have 
had  their  positions  fixed.  The  mode  of  proceeding  was  explained  in  our 
last  report.  A  doubt  exists  as  to  whether  the  lines  are  really  due  to  hydro- 
gen, and  not  to  some  hydrocarbon,  and  till  this  is  cleared  up  the  results 
will  be  withheld.  We  have  tried  the  examination  of  the  spectra  of  stars, 
but  as  the  apparatus  has  only  just  been  completed,  we  have  no  results  at 
present. 

Mr.  Crofts  has  taken  photographs  of  the  moon,  using  dry  plates, 
probably  the  first  time  they  have  been  used  for  the  purpose,  and,  judging 
from  the  trial,  it  is  possible  that  some  good  photographs  may  be  obtained. 

During  the  later  months  of  the  year  a  new  method  of  observing  the 
solar  prominences  has  been  used,  which  permits  about  270o  of  the  sun's 
limb  to  be  seen  at  once,  almost  as  in  a  total  eclipse.  This  method  was 
discovered  by  Mr.  Seabroke,  and  communicated  to  the  Royal  Society  xm 
Nov.  6th,  (see  Appendix  A).  It  forms  a  useful  addition ,  and  one  previously 
thought  to  be  impossible,  to  the  methods  of  solar  spectroscopy. 

The  miscellaneous  work  includes  several  drawings  of  solar  spots 
made  by  L.  Maxwell,  two  good  drawings  of  Jupiter  on  the  nights  of 
Jan.  6  and  March  8  ;  and  occasional  observations  on  Saturn,  the  moon, 
and  some  nebulss.  An  aurora  was  examined  with  the  spectroscope  on 
Feb.  4  while  rain  was  falling.  It  gave  a  line  near  D,  very  bright,  a  lino 
near  it  in  the  green,  and  diffused  light  over  the  green.  No  red  line  was 
seen.  Meteors  were  occasionally  observed,  specially  on  the  nights  of 
Nov.  25  and  Nov.  27  (see  Appendix  B).  On  the  first  of  these  nights  a 
radiant  in  N.  Decl.  45o  R.  A.  23^^  20i°  was  i&dicated ;  and  on  the  second 
one  in  N.  Decl.  48o  R.  A.  0^  48». 
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Teniu  wu  not  faTonrably  ntnated  for  obeervation  during  the  year ; 
ahe  is  now  an  evening  star,  and  it  may  be  remarked  that  she  again  ahews 
the  same  brilliant  area  round  the  northern  cuap  that  attracted  our  at- 
tention in  1871. 

The  following  presents  to  the  Obaerratory  have  been  made  dnring 
the  year. 

By  the  Rev.  C.  Darnell^ 
Aooonnt  of  the  great  comet  of  1858|  by  O.  P.  Bond,  in  one  vol, 
4to.»  with  61  plates. 

By  Mr.  Wilson- 
Memoirs  of  the  R.A.  Society.    Vols.  zxxviL,  xxxviiL,  and  zxadx., 

pvll. 
Oeneral  index  to  the  first  88  toIs.  of  the  Memoirs. 
Index  to  the  first  29  yols.  of  the  Monthly  Notices,  1827—1869. 

The  namber  of  Tisitois  to  the  Observatory  was  236. 

Dnring  the  Lent  Term  a  course  of  leetures  on  Astronomy  was  given 
by  Mr.  Wilson  and  Mr.  Seabroke.  They  were  attended  by  about  50,  of 
whom  about  one-quarter  were  members  of  the  School.  Eighteen  passed 
an  examination  at  the  end  of  the  Term,  most  of  them,  both  boys  and  girls, 
with  great  credit. 

llUad  Feb.  1878.] 

Appbkdxx  a. 


<i 


On  a  New  Method  of  Viewing  the  Chromosphere.**   By  J.  K,  Loekyer, 
F,B.S.,  and  O.  M.  Seabroke.    Meeeived,  November  tth,  1872. 

The  observations  made  by  slitless  spectroscopes  during  the  eclipse 
of  Dec.  11,  1871,  led  one  of  us  early  this  year  to  the  conclusion  that  the 
most  convenient  and  labonr-saving  contrivance  for  the  daily  observation 
of  the  chromosphere  would  be  to  photograph  daily  the  image  of  a  nog 
slit  which  should  be  coincident  with  an  image  of  the  chromosphere  itself. 

The  same  idea  has  since  occurred  to  the  other  of  us.  We  therefore 
beg  leave  to  send  in  a  joint  communication  to  the  Royal  Society  on  the 
subject,  shewing  the  manner  in  which  this  kind  of  observation  can  be 
carried  out,  remarking  that  although  the  method  still  requires  some  in- 
cidental details  which  will  make  its  working  more  perfect,  images  of 
the  chromosphere  almost  in  its  entirety  have  already  been  seen  cm  several 
days  during  the  present  month  and  the  latter  part  of  last  month. 

The  adaptation  of  this  method  to  a  telespectroscope  will  be  seen  at 
a  glance  from  the  accompanying  drawing. 

The  image  of  the  sun  is  focused  on  a  diaphragm  having  a  circular 
disk  of  brass  (in  the  centre)  of  the  same  size  as  the  sun's  image,  so  that 
the  Sim's  light  is  obstructed  and  the  chromosphere  iight  is  allowed  to 
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paas.  The  chromosphere  is  afterwards  hronght  to  a  focus  again  at  the 
position  usnallj  occupied  bj  the  slit  of  the  spectroscope,  and  in  the  eye- 
piece is  seen  the  chromosphere  in  circles  corresponding  to  the  c  or  other 
lines.  The  lens  D  is  used  to  reduce  the  size  of  the  sun's  image  and  keep 
it  of  the  saAie  size  as  the  diaphragm  at  different  times  of  the  year,  and 
the  lenses  F  are  used  in  order  to  reduce  the  size  of  the  annulus  of  light 
to  about  ith  of  an  inch,  so  that  the  pencils  of  light  from  either  side  of 
the  annulus  may  not  be  too  diyergent  to  pass  through  the  prisms  at  the 
same  time,  and  that  the  whole  annulus  may  be  seen  at  once.  There  are 
mechanical  difficulties  in  producing  a  perfect  annulus  of  the  required 
size,  so  one  ^-inch  diameter  is  used  and  can  be  reduced  virtually  to  any 
size  at  pleasure. 

The  proposed  photogn^hic  arrangements  are  as  follows. 

A  large  Steinheil  spectroscope  is  used,  its  usual  slit  being  replaced 
by  the  ring  one. 

A  solar  beam  is  thrown  along  the  axis  of  the  collimator  by  a  helio- 
stat,  and  the  sun's  image  is  focused  on  the  ring  slit  by  a  3J-inch  object 
glass,  the  solar  image  being  made  to  fit  the  slit  by  a  suitable  lens. 

By  this  method  the  image  of  the  chromosphere  received  on  the 
photographic  plate  can  be  obtained  of  a  convenient  size,  as  a  telescope 
of  any  dimensions  may  be  used  for  focusing  the  parallel  beam  which 
passes  through  the  prisms  on  to  the  plate. 

The  size  of  the  image  of  the  chromosphere  obtained  by  the  method 
adopted  will  be  seen  from  the  accompanying  photograph  taken  when 
the  ring  slit  was  illuminated  with  the  vapours  of  copper  and  cadmium. 

Appendix  B. 
Beport  on  *'  Falling  Stars  "  5y  L.  Maxwell. 

On  the  27th  November,  between  sunset  and  7.30  p.m.,  a  brilliant 
display  of  meteors  was  seen  ;  so  bright,  indeed,  as  to  attract  general 
attention  even  from  those  who  take  the  least  interest  in  such  matters. 
The  meteors  appeared  to  radiate  from  a  point  in  the  sky  situated  some- 
where between  Cassiopeia  and  Andromeda,  near  the  star  ir  of  the  former 
constellation,  which  at  the  time  was  nearly  due  south-east  and  not  far 
from  the  zenith.  The  meteors  at  times  were  very  numerous ;  no  exact 
estimate  of  their  numbers  can  be  made,  but  perhaps  they  averaged  about 
30  per  minute.  They  were  visible  for  about  a  second  or  two,  and  had 
moderately  long  trains. 

These  are  not  the  true  "  November  meteors,"  as  usually  so  called, 
which  are  the  remains  of  comet  I.,  1866,  called  Tempel's  comet,  but  are 
most  probably  the  remains  of  Biela's  comet,  a  short-period  comet  of  6 
years  and  9  months.  This  comet  distinguished  itself  at  its  last  appear- 
ance in  1846  by  dividing  into  two  independent  parts,  which  reappeared 
in  1852,  and  have  not  since  been  seen :  this  comet  at  its  perihelioa  is 
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dittAiit  aboat  82,000,000  miles  from  the  sun,  and  at  iti  aphelion  aboot 
585,000,000  miles ;  its  orbit  actnally  cuts  the  earth's  orbit  at  the  point 
we  occupy  on  the  30th  November.  The  last  time  Biela's  comet  was  due 
was  in  January,  1866,  just  6f  years  ago,  but  it  was  never  seen,  and  no 
eause  could  be  assigned  for  its  disappearance :  it  seems,  however,  to 
have  returned  on  this  occasion,  and  it  was  doubtless  owing  to  our  passing 
through  the  path  of  this  comet  (the  2  days  earlier  is  owing  to  the  retro- 
gression of  the  nodes  of  the  phmet's  orbit  on  that  of  the  earth)  on  the 
27th  November  that  we  witnessed  this  beautiful  display  of  fidling  stars. 

Exact  position  of  the  radiant  area  as  determined  by  Mr«  Wilson  and 
Mr.  Seabroke : 

N.D.  47«  R.  A.  110 

Celestial  Latitude  37o  Longitude  Z29 

giving  a  point  between  tr  Cassiopeiae  and  ^  Andromedae,  extending  a 
good  way  south  of  this  point,  and  somewhat  east  also. 


Meteorological  Section. 

There  is  nothing  special  to  remark  in  connection  with  the  meteoro- 
logical observations  of  the  last  twelve  months.  The  afternoon  reading 
of  the  barometer  has  been  given  up,  in  consequence  of  the  difficulty  of 
having  it  taken  at  the  same  hour  at  different  times  of  the  year.  The 
other  observations  have  been  taken  as  before. 

The  names  of  those  who  have  assisted  in  the  observations  are  given 
below. 

J.  Armitage  W.  B.  Lowe 

H.  H.  Bamet  L.  Maxwell 

D,  C.  Baynes  A.  W.  Moore 

A.  S.  Dixon  F.  R.  Owen 

A.  8.  Forbes  P.  R.  Page  Henderson 

F.  A.  Frost  A.  B.  Pearson 

H.  B.  Hemming  G.  M.  Seabroke  (o.&.) 

H.  N.  Hutchinson  B.  R.  Wise 

Q.  L.  King  E.  T.  Wise 

For  the  holidays,  Mr.  F.  Kirk  and  Mr.  Wheeler. 

T.  N.  Hutchinson. 

The  readings  were  taken  at  8.30  a.m.,  except  during  the  first  6 
weeks  of  the  year,  and  the  last  4  weeks.  The  readings  were  reduced, 
and  the  averages  computed  by  Mr.  Wilson  with  the  assistance  of  some 
of  the  observers. 
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30,289 
30,164 
30,101 
29,842 

30,381, 

30,246' 

30,160 

29,697 

29.574 

29,616 

29,382 

29,398! 

29J30 

30,138 

30,211 

29,960 

29,900 

29,856 

29,883 

29.809 

29,709 


Tempexmtare 

Wet 

Bulb 


1 30,154 
229,811 
3  29,828 
429,960 
5130,131 
6;29,889 
7  29,718 


8 
9 
10 
11 
12 
13 
14 
16 
16 
17 


29,693 
29,416 
29,474 
29,665 
29,843 
29,902 
30,068 
30,139 
30,289 
30,221 


no 
48 
44,5 
42 
47 
43 
49 
53,8 
46,2 
50 
53 
58,6 
50 
49,6 
47 
47,6 
44,8 

56 

60 

51,8 

50,6 

52 

46,6 

47,4 

45,7 

43,8 

46,9 

39.8 

42,7 

47,4 

49,3 

50 

47,4 

46,9 

61,5, 

6i.o: 

56,5 

49,5 

53,2 

55 

50,5 

51,5 

53 

48,5 

55  I 

67,6 

60,5 

62 

65 

67 

70 


obser  ratio 


Min. 


Bain 
Inebes 


48 
43 

43 
44 

40,2 

45,2 

51,8 

42 

46 

48 

51 

45 

45,2 

46.8, 

43,2, 

39,8! 

53 

54 

49,2 

45 

47.6 

43,8 

45.8 

42,9 

43,4 

44,1 

37,4 

42 

45,1 

46,7 

48,2 

47 

46 

47 

50,5 

61,5 

47 

63 

53 

42 

48,2 

49,5 

47 

51,2 

51 

56,6 

59,5 

60 

65 


64 

48 

47,6 

47 

60 

49 

66,4 

61 

68 

64 

65 

70 

62 

61 

67 

63 

65,2 

69,2 

7it2 

59.2 

53.8 

61.6 

51,2 

55 

53,1 

49,7 
52,2 

48,6 
55,2 
49.4 
50,8 
67,8 
69 

51,5 

63,5 

62,5 

68,6 

62 

65 

57,5 

68,5 

58,2 

58,7 

69 

58 

62,5 

62,5 

73,5 

76 

77 


118 

,50 

43 

,30 

35 

34 

,06 

31 

37 

32,4 

,02 

48 

38,4 

36,2 

45 

44,4 

38,2 

36,4 

38 

40,2 

,01 

37,4 

,05 

46,2 
46 

42 

45.6 

45,8 

41,5 

42,8 

40,6 

42.4 

38,6 

34,1 

38 

42 

49,1 

49 

45,2 

46.5 

38 

41 

44,5 

47 

41 

60,6 

37,6 

42 

43,5 

46 

47 

43 

51 

46 

50,6 

56 

55 


S 

m 
Q 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


29,851  43,8 
29,963  40 
29,559  42 
29,059  35,4 
29,269:  47 


29,277 
29,497 
29,750 
29,836 
29,791 
29,864 
30,365 
30,464 


50,2 
48 
51 
63,6 

58 
46,8 
56,8 
56,2 

44,17 


29,914 

i 

» 
1 

May. 

18  29.668,  40,5 
19:29,773  47,8 
,01  20,29,836'  48 
,05  21:29,793  47,7 
,07  2229,873;  61 
,18  23  29,906  49 
,18  2430,033!  50,8 
,41  '2520,219,  52,7 
,10  26'30,434;  52 
,05  27i 30.385'  56,7 
,18 


,18 

,34 
,05 


28:30,320 
2930,133 

30  30,042 


31 


June, 


29,991 
29,635 


57,6 
55.9 
57,9 
52,9 

49,83 


.48 
,07 
,08 

,04 
,69 

,14 
,25 
,20 
,05 
,46 


18j30,015;  71 
19  29,835  67 


20 
21 
22 
23 


29,987 
30,031 
29,994 
30,104 
24  29,901 
25|29,612 
2629,820 
27  28,990 
28:29,764 
29  29,946 


30 


m 
< 


29,984 

29,882 


69,5 

64 

67 

60 

61,6 

62,5 

68 

58 

58,5 

56,2 

62 

58,3 


40 
37 
39 
34,6 

44 

47 

44,6 

46 

48 

54 

46 

49,8 

49,2 


52 

49 

50 

52 

48 

53,8 

56 

56,2 

58 
58,8 

63 
56 
63,2 


37 
34,8 
29 
32,6 

33 

34 

41 

40,4 

43,6 

41 

45,6 

38 

39,2 


,03 


,49 
,21 
,05 
,02 

,05 
,69 
,03 


Total 
2,51 


39,4' 
41,5 
43,5 
44,6 
46,7 
44,8 
46,5 

48 

61 

53,5 

53,9 

53,5 

53 

49 


49,4 

48,5 

52 

57,8 

59,2 

61 

68 

63 

61,6 

59,8 

68 

68 

66,8 

65 


38,4 
29,5' 

32,1 
40 

38,6 

36,6 

35,2 

36,5 

50,2 

43,3 

52,2 

45,1 

50,1 

44,1 


A)7 
,02 
,01 

,01 

,18 


66,5 

62 

56,8 

55 

55 
58 

59 
60,5 
57 
56 

58 

53,5 

59 


77,5.66 
81,5:57 
79,5  56,5 


64 
64 
66 
70 


47 
47 
47 
52,5 


,09 

Total 
2,18 


,76 
,29 


76,5  56,5 
66,5  51 
63,5  49 
64,5  64 
68  ,46 
67  43 


,02 
,31 
.16 
,10 
,01 

,20 

ToUl 

4,30 


41 

July, 


«'  Barom. 

1       *•- 
Q    doAcd 

l'29»815 

2  29,961 

3  30,201 

4  30,233 

5  30,150 

6  29,999 

7  29,809 

8  29,742 
929,728 

lO!  29,926 
1129,856 
1229,931 
13  29,857 
14,29,928 
15129,944 
16:29,956 
17|29,936 

129,838 
2 

3  29,761 

4  29,878 

5  29,670 

6  29,673, 

7  29,537; 

8  29,781 

9  30,048 

10  29.667 1 

11  29,669 
\2  30,037 1 

13  30,171 

14  30.245, 

15  30,265 

16  30,169, 
1730,133! 

1  29,934 

2  29.881 

3  29,724 
4,29,63i: 

5  29.763; 

6  29.769. 

7  29.759! 

8  29.974 

9  29.870; 
10,29.865 
11  29.941' 
1230,0531 
13  30.337 
1430.153 
15  30.041' 
16,30,089 
1729,856 


Dry 
Bulb 


Wet 

Bulb 


65 

59 

58,1 

61,9 

68 

66 

63 

57 

57,1 

57,2 

61 

60,9 

59,6 

58,2 

54 

54,3 

55,2 


55,2 

59,8 

58,8 

62,5 

68,6 

66,3 

63,5 

57,1 

57,8 

59,8 

61,5 

61 

61 

60,2 

54,2 

54,8 

55,8 

58,6 

56  I 

56,2 

50,4 

55 

60 

59 
58 
54,2 
61 

58,2 

68 

56 

57 
69 

58 
65,2 


58  ,  54 
62,8  60 
67  I  62 
67.8  64 


64 
60 
60 
61 
57 
59 
66.4 


60 
57 
58 
56 
66 
65 
63 


64,8  61 
64   61,8 
61,8  60,2 
62   59 
54,6'  52 
59  I  56 


rature 
Max. 

Min. 

72,2 

55 

69,5 

52,6 

72,4 

46.8 

72,6 

49,2 

78.8 

56.8 

80,6 

56,2 

80,8 

57 

76,5 

56.3 

63,6 

64,4 

71 

45.2 

71,1 

56 

71,3 

60 

70,8 

61,2 

63,2 

49,8 

66 

53 

61,8 

46 

74 

53 

Rain 
Inches 


58 

65,4 

64,8 

70,2 

53 

67 

49,8 

63 

53 

68 

66 

60,2 

67 

69,2 

57 

67 

54 

67 

57 

67 

53 

64,8 

63 

63,2 

63 

63,6 

66 

68,4 

66 

73,2 

66,8 

68 

61 

67 

68,4 

62,8 

74 

75,4 

75 

70,2 

67 

64 

66,4 

61 

67,2 

71.8 

72,4 

74 

66 

67 

62,2 


49.6 

62,8 

49,4 

48 

50 

62,8 

61 

58' 

60 

64 

63,6 

63 

46 

46,8 

49,4 

62 

61,2 

46 

53 

58 

60 

58 

54,8 

55 

49 

55 

50,2 

56 

59 

58 

58 

53 

48,8 

61,6 


,09 


,94 
,21 
,17 
,06 
,18 
,31 

,50 
,19 


I 

p 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

« 

s> 


AugtuL 

18  30,190' 

19  30,263 

20  30,169 

21  29,969 

22  30,061 

23  30,169 
2430,263 
25  30,118 
2629,767 

27  30,157 

28  30,286 

29  30.057 

30  29,838 
3129,744; 


0.15 

0,01 
0,01 
0,17 
0.05 
1,28 
0,13 
0,11 
0,15 
0,06 


68 

60 

66 

65 

62,4 

69 

60 

63 

61,2 

66 

66 

60 

66 

67 


be' 


63 
66 

60,2 
62,4 

60 

65,8 

66,8 

60,4 

67,8 

61 

63 

66,6 

66 

63 


g  29,942,  59i3   66,9 


Barom. 

Temperature 

Be- 

Dry 
Bulb 

Wet 

dneed 

Bulb 

Max. 

Min. 

29.973 

61,6 

60,2 

68 

51 

30.080 

68,8 

58,2 

74 

64,2 

30.102 

60,8 

60,6 

72,2 

63.2 

30.069 

71,2 

71 

77,2 

59 

29,866 

72 

71,4 

83,6 

58 

29.879 

63,2 

62.2 

81,6 

55 

29.903 

68,6 

67 

80,3 

60 

29,920 

66 

65,5 

78 

63 

29,804 

73,2 

73 

83,2 

64 

29.979 

68,4 

68 

78 

57 

30,014 

67 

67 

77,8 

55 

29,810 

68 

68 

76 

58 

29,733 

59 

59 

74 

58 

29,972 

58 

58 

61 

43 

29,936 

62,3 

61,7 

73,5 

64,4 

79,2 

51 

82 

52 

77,4 

62 

74,2 

57,8 

76 

58 

74 

53 

72 

47 

76 

57 

73,2 

6^ 

0,44 

64 

48,6 

0,39 

62,2 

44 

69.8 

60,6 

66 

64 

0,01 

62 

49,8 

0,04 

Total 

69 

64,3 

2,99 

September, 


,33 

,04 
,02 

,10 
,07 

,01 
,15 
,02 


0,01 


,01 


1829,566 
19129,552 
20  29,815 


21 
22 
23 
24 


29,776 
29,880 
29,840 
29,424 


26  29,515 


2629,912 
27  29,816 
28|29,549 

29  29,724 

30  29.918 


29,830 


57,6 
62,8 

44,6 

47 

47,8 

47,4 

47 

46 

47 
66 

53,6 

56 

49,8 


62,2 

49 

42,8 

44 

42 

44,6 

46 

42 
45 

53,8 
60,8 

51 
48 


68,4 

61,2 

62 

54,6 

52,8 

55 

53,8 

49,2 

51 

55,2 

60 

61 

60.2 


57      53,4  63,6 


51,8 

45 

39 

38,8 

35 

35 

44 

37,4 

44 

42 

49,6 

45 

45,8 

49 


,01 

,95 
,13 


,63 
,06 

Total 
4,34 


,01 


,10 

,13 
,01 
,09 
,14 
.33 

.03 
,01 

Total 

1,61 


F 


42 

Octchtr. 


I 


1 

2 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 


29,773 
29.372 
29,364 
4|29,780 
30,256 
30,833 
;j0,22l 
30,021 
29,751 
29,700 
29,407 
29,637 
29,792 
30,067 
29,907 
29,330 
29,680 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


29,713 
29,376 
29,713 
30,065 

29.684 

29,792 

30,152 

30,254 

30,165 

29,732 

29,992 

30,076 

30,195! 

29,822 

30,037| 

29.602, 

29,726 


1|28,907 
229,612 
3!29,554 
429,847 
530,014 
629,427 
7|29>421 
8'29.507 
9  28,993 
10'29,09M 
1129,445 

12  30.012 

13  29.766 

14  29.562 

15  29.805 
16:29.884 
1729,284 


DO 

57,2 

52,2 

39,5 

43 

41,5 

47 

51,5 

47,5 

43,5 

43 

87,5 

41,5 

31,5 

36 

43,5 

37,2 


45  , 

44,5 

42 

42 

56.5 

57 

48 

48 

40,5 

39 

33.5 

38 

34,5 

37 
36 
37,7 
37 

42 

38.2 

41,5 

36 

26,5 

40,5 

36,5 

38 

37.5 

34,5 

36 

25 

34,5 

33 

39 

32 

42,5 


obeer  vatio 
56,5  61,5 
51 


38 

41,2 

40,5 

45 

51 

47 

42 

41 

37 

40 

30,5 

35,5 

43 

37 

43,5 

42 

41,5 

40,5 

55,5 

55 

45 

46,5 

40 

33 

32,5 

37 
33 
36 
35 
37 
36 

41 

37,5 

41 

34 

29 

39 

35.5 

35,5 

36 

34 

34,5 

26 

34 

33 
88 
32 
41 


63 
59 
49 


49,5 

59 

55 

64 

51,5 

53 

58 

49 

51 

56 

47,5 

47  I 

51 
55 

51 

50,5 

57 

61 

59 

56,5 

56,5 

51 
41 
41,5 

45 
45 
42 
47 
39 

46,5 

40,5 

45 

44,5 

39 

44 

48 

43 

46 

43 

46 

34 

35 

38 

40 

37.5 

44 


Bain 
Indkea 


49 

48 

82 

40 

37,5 

40 

46 

43 

36 

40,5] 

34 

33 

27 

37 

35 

3S,5 

41 

42 

39 

38 

41 

48 

45 

42,5 

38 

35 

32 

38 

39 

29 

30 

35 

35 


41 

34 

37,5 

34 

25,5 

26 

35 

34,5 

36 

34 

33 

24,5 

31 

30 

33 

31,5 

33 


a 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Dry  I   Wet 
Balb  '  Bulb 


29,715 
29,759 
29,735 
29,526 
29,460 
29,770 
29,327 
29,237 
29,291 
29.597 
29,758 
30,024 
29,596 
29,620 


< 


,09 

,04 

,05  i 

,04 

,004 

,06 

,09 

•45 

,22 

,003 

,01 
,002 

,03 
,06 
,09 

November, 
,10  I  1829,569   34,5 


49,5 
49,5 

48 

47,5 

48,5 

36,5 

47 

46,5 

46,5 

49 

44 

46,5 

45,5 

48,5 


29,695,45,20 


49 
49 
47,5 

47,21 

48,2- 

36 

45 

45 

46 

47 

43.5 

46 

45 

47 


,3 

,29 
,02 


,16 
,01 
,01 
,19 
,05 
,05 


19  29.492  34 

.20,29.392  42,5 

2129.635  44 

2229.496  48 

23  29,0271  52 

,24  29,277]  47 

25  29,338|  45 

26  29,284;  49 
27,29.543!  49 
2829,706.  42 


29  29,493 

30  29,026 

29,667 


39 
42 

42,8 


J/eoetiUfer» 


33,5 

34 

41 

43 

48 

57 

45,5 

44 
46 
46 
41 
38 
41 


,04 
,02 


,25 
,06 
,02 


,08 
,5 

,85 
,38 


18 


19 

20 
21 


29,644 


29,657 
29,685 
29,458 
2229,898 

23  29,646 

24  29,347 
25 
26 
27 
28 
291 

30;29,919 
3129,655 

& 

g  29,579 


29,599 


47,5 

35,5 

38,6 

44 

43,8 

44,6 

45 

46,6 

46 

47 

48 

46,2 

42.6 

44,6 


50.5 
53 

51,5 

52 

49 

50,5 

53,5 

49 

54 

54 

57 

65 

55.5 

55 


1  lUia 
Min.  iBdm 

39   I  ,36 
40,5,  ,06 
41    I  ,67 
42,51 
47 
33,2 


36 
42 
43 
45 


,25 

,015 

,015 

,01 


42,5   ,005 


39 
43 
45 


40 

83  1 

38 

32,5 

45 

33 

45 

43 

52 

45 

56 

40 

55 

45 

55 

38 

53 

40 

52 

46 

51 

40 

48 

38 

48,5 

38 

1 

,16 
,245 

,006 

Total 

3,025 


,75 
.13 
,01 
,15 
,86 
,02 
,04 
,30 
,65 
,01 
,06 
,18 
,40 

Told 

4,74 


47 

35 

38 

43,6 

43,6 

45,8 

44 

46.2 

45 

45 

46 
46 
42 
43,8 


48 

40,5 

38,8 

44 

46,8 


36 

32,5 

35 

38 

40 


51,643 
43 
45 
44,8 


52 
49 
50,4 

50  41 
49  |46 
48,244 

51  |42 
49,636 


,15 
,26 
,17 
,08 
.02 
,01 

.03 


.18 
0.07 
0,02 
0.11 

Total 
3,30 


43 


The  rainfall  in  1872  was  remarkably  large,  and  it  may  be  well  to 
compare  it  with  the  ayerage  rainfall  at  Rugby  of  the  last  18  years. 

Differenee. 
+  1.83 


January 

February 

Mardi 

April 

May 

June 

July 

August 

September 

October 

NoTember 

December 

Yearly  ToUl 


Arenge  fall  per  month. 
2.01 
1.41 
1.63 
1.66 
1.71 
2.39 
2.38 
2.39 
2.50 
2.46 
1.68 
1.76 

23.88 


Fan  in  1873. 
3.84 

2.27 
1.15 
2.51 
2.18 
4.30 
4.34 
2.99 
1.61 
3.02 
4.74 
3.30 

36.25 


+    .86 

-  .48 
+  .95 
+  .47 
+  1.91 
•f  1.96 
-r     .60 

-  .89 
•f  .56 
+  3.06 
+  1.54 

12.37 


Zoological  Section, 

Dates  for  1872. 

February  22nd.    Rook's  nest  begun  in  Close.  J.  G.  Adamson. 

February  5th.  Linneti  Thrush,  Uouse-sparrow,  and 
Hedge-sparrow's  nests  begun.  B.  R.  Wise. 

March  3rd.   Jackdaws  building  in  elm  tree  in  Close.       B.  R.  Wi^. 

March  16th.  Wood  Pigeon's  with  eggs,  Robin's 
with  young,  Blackbird's  with  eggs,  Thrush's  with  eggs 
(hard  set).  W.  C.  Berkley. 

March  20th.    Missel  Thrush's  with  eggs. 

March  30th.  Peewit's  eggs  taken  near  Newton,  were 
in  Page's  window. 

April  28th.  Moorhen's  nest  with  four  eggs.  Corn- 
crake beard  at  Cross  Roads,  Starling's  nest  with  four 
eggs.  A.  O.  Burchardt,  C.  M.  Chadwiok. 

May  Ist.    Kestril  Hawk's  with  four  eggs  (hard  set). 

A.  G.  Burchardt,  C.  M.  Chadwiok. 

May  2nd.  Magpie's  with  two  young  birds  nearly 
fledged^  A.  G.  Burchardt,  C.  M.  Chadwiok. 

May  13th.    Whitethroat's  nest  with  two  eggs.        J.  G.  Adamson. 

May  19th.  Sandmartens  observed  building  at  the 
Sand-pits,  Hillmoiton.  J.  G.  Adamson. 

May  16th.    Swifts  building  on  Sanatorium. 

The  total  number  of  Rook's  nests  in  the  Close  as  near  as  could  be 
reckoned  was  97. 
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ObaerratioiiB  haye  been  made  throaghout  the  year  by  Mr.  HnteluDsoii 
on  the  habits  of  the  Hippocampus.    His  paper  is  here  subjoined. 

J.  G.  Adamson. 


On  the  "  Hippoeampw  hrwirostrU  "  hy  Rev.  T.  N.  Hutchison. 

At  the  beg:inniDg  of  last  October,  (1872),  I  purchased  two  of  the 
cnrions  little  creatures  popularly  known  as  "  Sea  Horses"  (Hippoesmpns 
brcTirostris,  Cuvier),  from  Mr.  George  King,  of  Great  Portland  Street. 
(Exhibited  to  the  Society  on  the  CTening  of  NoTember  2nd,  1872.)  They 
performed  the  journey  in  a  pickle  bottle  filled  to  the  top  with  sea  water, 
and  upon  being  transferred  to  larger  and  more  commodious  quarters  in 
an  aquarium,  they  appeared  to  be  none  the  worse  for  their  shake  in  the 
train. 

After  two  or  theee  days,  however,  they  began  to  look  decidedly 
seedy ;  all  their  liyeliness  was  gone,  and  they  were  evidently,  in 
plain  English,  very  hungry.  I  hsd  been  assured  that  they  would  live 
very  well  on  the  minute  organisms  to  be  found  in  the  sea  weed  which 
was  placed  at  the  bottom  of  the  aquarium,  but  it  was  plain  that  they 
thought  differently,  and  required  food  of  a  more  substantial  nature.  I 
wrote  to  Mr.  King,  and  was  consoled  by  the  information  that  they  wonld 
thrive  on  "  small  shrimps ; "  very  small  indeed  they  would  have  to  be, 
as  their  tubular  mouth  does  not  open  more  than  about  the  ^ih  of  an 
ineh,  to  say  nothing  of  the  difficulty  of  getting  such  small  ware  in  the 
centre  of  England.  Mr.  King  kindly  hinted  in  a  P. 8.  that  fiuling  shrimps, 
sand  hoppers  (gammari)  had  been  used  successfully  at  the  Brighton 
Aquarium ;  but  this  was  not  much  help.  I  then  wrote  to  Mr.  W.  A.  Lloyd, 
of  the  Crystal  Palace  Aquarium,  but  it  appeared  that  the  attempt  to  keep 
the  Hippocampi  in  the  splendid  tanks  at  Sydenham  had  failed  from  the 
very  conditions  that  insured  success  with  all  the  other  creatures — the 
powerful  current  constantly  flowing  through  the  tanks,  while  it  keeps 
the  water  perfectly  free  from  pollution,  carries  off  any  minute  creatures 
which  would  serve  as  food  for  the  Hippocampi.*  Mr.  Lloyd  however  was 
good  enough  to  refer  me  to  the  Rev.  A.  Johnson,  of  S.  Olave's  Grammar 
School,  Southwark,  who  had  succeeded  in  keeping  Hippocampi  alive  for 
several  months  by  feeding  them  on  the  milky  juice  that  flows  from  an 
oyster  when  the  shell  is  opened.  This  plan  I  at  once  adopted,  and,  m 
fex,  with  entire  success.  I  have  now  had  my  two  little  marine  steeds  in 
captivity  for  more  than  four  monthsf,  and  judging  from  the  gambols 
which  I  saw  them  performing  this  morning  while  sketching  their  like- 
nesses (shewn  in  figs.  1, 2, 3, 4,  plate  IV.),  they  do  not  appear  to  be  pining 
much  for  their  liberty. 

•  Sinee  the  above  wis  written,  the  Hippocampi  hare  been  again  introdnoed  atSydenhaa, 
and  thii  time  with  perfect  racccss.  ' 

t  May  19th.    They  are  Btill  in  excellent  condition,  after  nearly  eight  monthB  eaptlTity. 

T.  N.  U. 


Kj2 
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Ab  it  is  poBsible  that  some  others  may  attempt  to  keep  Sea  Horses, 
I  will  explain  precisely  how  I  carry  out  Mr.  Johnson's  plan.  Before 
feeding  I  transfer  the  little  creatures  to  a  smaller  yessel,  about  the  size 
of  an  ordinary  finger  glass,  filled  with  sea  water.  The  oyster  after  being 
opened  is  held  OTer  the  water  and  the  milky  juice  drops  into  it  *  The 
Hippocampi  seize  it  voraciously,  striking  their  beaks  against  the  glass 
with  quite  a  sharp  sound  in  their  eagerness ;  now  and  then  they  will  take 
in  minute  bits  of  the  oyster  itself,  but  it  is  chiefly  the  milky  liquid  that 
they  prefer.  In  about  half-^n-hour  they  seem  to  be  satisfied,  and  I  then 
replace  them  in  their  tank« 

The  reason  for  using  a  separate  yessel  is  obyious.  The  whole  of  the 
water  in  the  tank  would  be  rendered  turbid  for  some  time  if  the  juice 
were  allowed  to  &11  into  it.  The  small  amount  of  water  in  the  finger 
glass  £b  of  course  made  turbid,  but  by  syringing  it  for  a  few  minutes  each 
day,  with  two  or  three  pieces  of  charcoal  in  it,  the  organic  matter  is 
oxidised,  and  the  water  becomes  perfectly  clear  by  the  time  it  is  next 
wanted.  As  a  rule  I  find  once  a  week  sufiScient  for  a  feast,  but  occasion- 
ally they  are  indulged  with  two  meals  in  the  seven  days. 

I  ought  to  add  that  Mr.  E.  Edwards,  of  the  Menai  Straits,  has  suc- 
ceeded in  keeping  Hippocampi  for  several  months  by  simply  supplying 
the  tank  with  abundance  of  the  sea- weed  known  as  OriffUhna  aetacea. 
He  has  found  by  experience  that  this  particular  sea-weed  harbours  an 
unusual  quantity  of  small  Crustacea  and  other  minute  creatures,  upon 
which  the  Hippocampi  can  feed. 

And  now  for  some  account  of  the  animals  themselves. 

Peculiar  as  their  appearance  is,  they  are  true  fishes,  belonging  to  the 
fEunily  of  the  9yngnathid€B  (united-jaws)  included  in  the  order  lophohran- 
cAtV,  so  called  from  the  fact  that  the  gills  are  disposed  in  pairs  of  small 
round  tufts.  The  only  British  species  belonging  to  this  order  are,  in 
fact,  the  Hippocampus,  and  the  true  syngnathus,  or  pipe  fish,  a  slender 
snake-like  fish,  of  which  several  varieties  have  been  found  on  our  coasts, 
the  jaws  in  each  case  being  united  into  a  tube. 

The  technical  description  I  will  give  from  Yarrell.  "  The  whole 
length  from  the  point  of  the  nose  to  the  end  of  the  tail  is  about  five  inches : 
the  connected  jaws,  forming  a  tubular  mouth,  are  considerably  shorter 
than  the  rest  of  the  head :  the  eyes  prominent,  the  irides  straw  yellow ; 
over  each  eye  a  single  prominent  spinous  tubercle :  the  operculum  covered 
with  8tri»  radiating  from  the  front :  the  pectoral  fins,  placed  immediately 
behind  the  operculum,  are  small,  apparently  containing  about  eight  rays 
in  each :  the  form  of  the  body  heptangnlar,  three  angles  on  each  side, 
the  seventh  longitudinal  angular  line  being  on  the  abdomen ;  the  back 
flat ;  the  transverse  sections  of  the  body  eleven,  with  tubercular  projec- 
tions at  the  points  of  intersection  ;  the  rays  of  the  dorsal  fin  about  sixteen : 
the  anal  fin  is  peculiar  to  the  female  only,  and  probably  performs  some 
office  at  the  time  of  the  transfer  of  the  ova  to  the  pouch  of  the  male : 
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thia  aaal  fin  oontoins  four  rayB :  the  abdomen  at  deep  again  as  the  tail : 
from  the  Tent  the  form  of  the  tail  is  qnadrangnlar,  ending  in  a  point ;  the 
nomber  of  eogmente  about  thirty :  the  general  colonr  is  a  pale  aah  brown 
relioTed  by  a  changeable  irideecenoe,  and  Tariable  tints  of  bine  dispersed 
orer  different  parts  of  the  head,  body,  and  tail." 

In  my  own  speeimens  I  do  not  observe  these  blue  tints,  and  the  colour 
of  the  eye  is  rather  orange  red  than  "  straw  yellow."  The  eye  is  one  of 
the  most  striking  features  about  them,  and  is  singularly  beautiful,  both 
from  its  metallio  brilllanoy  and  the  Taried  moTements  of  which  it  is 
capable.  They  possess  the  power  of  winking  to  perfection,  as  the  eyes 
move  quite  independently  of  each  other,  a  peculiarity  said  to  belong  to 
the  chameleon.  The  dorsal  fin  is  edged  with  a  frill  of  a  rery  delicate 
yellow  eolour.  The  rapid  oorkscrew-like  motion  of  this  fin  when  the 
creature  is  swimming  is  perfectly  marrellous  to  behold. 

Fig.  1,  Plate  IT.  represents  the  male,  fig.  8  the  female,  both  the  sise 
of  life.  Their  general  appearanoe  is  much  the  same,  but  the  female  is  dis- 
tinguished by  the  small  anal  fin  at  the  base  of  the  abdomen,  while  the  male 
has  a  curious  pouch  of  thin  skin  or  membrance  in  which  he  carries  the  ova 
of  the  female  till  they  are  hatched.  The  male  is  rather  smaller  than  the 
female,  and  the  dorsal  fin  is  shorter.  Fig.  2  shews  the  general  position 
of  the  Hippocampus  when  swimming :  sometimes,  howerer,  I  have  seen 
them  swimming  in  a  nearly  horizontal  position ,  as  in  tig.  3 .  In  ^g.  4 1  have 
shewn  my  two  animals  in  one  of  their  faTourite  attitudes,  with  their  tails 
coiled  round  the  branches  of  a  piece  of  coral.  They  only  seem  happy  when , 
after  swimming  or  any  exertion,  they  can  repose  by  twisting  their  tails 
round  something — sticks,  straws,  bits  of  sea-weed,  &c.  They  are  easily 
tired,  and  it  is  amusing  sometimes  to  see  them  after  swimming  round  their 
tank  a  few  times,  fairly  lie  down  on  their  sides  on  their  bed  of  sea- weed. 

Their  most  vigorous  exercise  consists  in  rolling  over  on  their  backs 
upon  the  sea-weed,  precisely  in  the  way  in  which  a  donkey  luxuriates 
in  a  dusty  road.  The  resemblance  is  quite  grotesque.  My  Hippos  do  not 
often  appear  to  be  up  to  the  mark  for  this  exercise,  but  I  haYe  noticed 
that  they  are  most  inclined  to  gambol  in  this  way  upon  placing  the 
aquarium  in  the  sunshine.  Occasionally  they  have  a  kind  of  wrestling 
match,  twisting  their  tails  round  each  other  and  pulling  vigorously  in 
opposite  directions  till  the  weaker  is  obliged  to  give  way. 

I  will  only  add,  in  conclusion,  that  my  two  specimens  came  from 
Marseilles,  that  the  Hippocampus  is  occasionally  found  on  our  own  coasts, 
more  frequently  off  the  coasts  of  the  Channel  Islands,  and  also  in  tropical 
seas,  where,  however,  it  attains  a  much  larger  size.  It  appears  to  have 
been  seldom  kept  for  long  in  captivity,  on  account  of  the  di£Bculty  of 
providing  suitable  food.  Yarrell  mentions  one  gentleman  who  had  kept 
two  living  Hippocampi  "  in  a  glass  vessel  for  twelve  days ; "  he  also  states 
that  "  a  specimen  was  once  shewn  at  Southampton  which  lived  more  than 
a  fortnight  in  a  glass  globe,"  and  he  «  had  heard  of  one  that  lived  three 
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weeks  in  confinement  at  Harwichi  the  undulating  motion  of  which  when 
swimming  was  performed  with  great  ease,  and  waa  yery  interesting  to 
obaenre." 


Anatomical  Work. 

Work  in  this  hranch  was  only  started  last  year,  and  therefore  great 
resolts  cannot  he  fairly  expected  of  it  as  yet ;  nevertheless,  owing  to  the 
actiye  work  of  our  late  memher,  A.  O.  Burchardt,  we  were  ahle  to  place 
in  our  cahinet  several  specimens,  which  though  not  of  any  intrinsic  value, 
may  prove  of  some  assistance  to  those  studying  this  hranch  of  science. 

The  following  is  a  list  of  specimens. 

Skeleton  of  a  Cat,  found  in  old  chapel  underneath  the  hoards. 

Skulls  of  Weasel,  Hedgehog,  Mole,  Mouse,  Stoat,  Brown  Rat,  Water 
Rat,  Sparrow.    Pig's  skull  divided  to  show  interior. 

Skins  of  Field  Mouse,  Common  Mouse,  Long-tailed  Field  Mouse, 
Common  Shrew. 

There  were  ten  old  specimens  in  spirits  which  were  rehottled,  and 
to  them  were  added, 

Body  of  Frog,  to  display  position  of  muscles. 

Fresh-water  Crawfish. 

Newt,  shewing  interior  arrangement. 

Sea  Mouse. 

Six-spiked  Sticklehack,  and  two-spiked  one. 

Six  bottles  illustrating  transformation  from  Tadpole  to  Frog. 

C.  M.  Chadwick. 


Geological  Section. 

• 

Two  specimens  of  the  excessively  rare  Discina  Holdeni,  the  small 
Liassic  hrachiopod,  were  found  by  Mr.  Neilson  in  the  Upper  Hillmorton 
Clay  Pits,  adhering  to  a  portion  of  Ammonites  armatus.  This  is  a  new 
locality  for  this  fossil,  which  has  only  once  before  been  found  in  this 
neighbourhood,  (at  Newbold,  by  E.  Cleminshaw),  and  has  very  rarely 
been  found  anywhere. 

In  gravel  close  to  the  Watling  Street  Road  at  Caves  Inn,  a  right 
metatarsus  or  shin-bone  of  horse  has  been  found :  also  in  a  brook  that 
passes  the  same  road  between  Clifton  and  Hillmorton,  a  portion  of  the 
left  scapula  shewing  cotyloid  cavity. 

In  a  brook  near  Newton,  Os  femoris,  Os  humeri,  and  Cervical  ver- 
tebra :  also  in  the  bank  of  the  Avon,  near  Little  Lawford  Mill,  a  glass 
bottle,  date  about  1700,  (according  to  Mr.  M.  Bloxam),  shewing  corrosion 
by  the  action  of  water,  have  been  found  by  £.  Wise  and  W.  B.  Lowe.* 

*  This  oonflrmi  tlie  Tiew  exprciiod  in  a  former  report  th«t  these  aUuTiftl  depoeita, 
whieh  an  very  rich  in  bonei;  are  Tery  reeent.  J.  M.  W. 
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The  following  section  (Plate  Y.)»  is  of  Rugby  Pit,  (token  Mardi  16, 
1872),  situated  nearest  the  brick  kilns :  in  this  section  we  have  two  feet 
of  surface  soil,  resting  upon  about  three  feet  of  the  (so-called)  Northern 
Drift,  and  then  seven  feet  of  Boulder  Clay,  oontoining  striated  chalk 
pebbles,  flinto,  etc.,  and  under  this  two  feet  of  greenish  bine  day,  and 
then  Bine  Lias  Clay  to  some  depth.  ^ 

In  Toft  Clay  Pits  there  have  been  found  some  very  pure  crystals  of 
sulphate  of  Calcium,  (selenite),  with  lamellar  fracture,  containing  traces 
of  iron  and  magnesium :  also  Gryphsea  incurra,  and  Ammonites  Buck- 
landi,  (both  new  to  the  pit). 

The  Lower  Hillmorton  Clay  Pits  contain  a  few  fossils,  but  none  of 
importonce. 

In  Upper  Hillmorton  Pit,  foesils  of  any  size  continue  to  be  scarce ; 
a  yertebra  of  IcthToeaurus  has  however  been  found. 

Newbold  Lime  Works  hare  yielded  vertebrse  of  Icthyosauma,  Rhyn- 
conella  Tariabilis,  Lignite,  Lima  gigantea,  Gryphtea  cymbiumy  and  part 
of  a  crustacean. 

New  Bilton  Clay  Pits  have  been  worked  very  little  this  year. 

In  New  Bilton  Lime  Works  fossils  are  very  scarce,  an  Angulatns, 
Icthyoeaums  vertebrsB,  and  Lima  gigantea,  haying  been  found. 

The  diagram,  the  lower  figure  in  Plate  v.,  shews  the  drain  which 
was  dug  at  the  beginning  of  the  year  up  Pig-stye  Lane,  and  down  the 
Clifton  and  Hillmorton  Roads,  and  the  various  depths  reached.  The 
dotted  line  represents  the  course  of  the  drain,  the  letters  refer  to  the 
depths. 

A.  depth  9  ft.  6  in.  gravel. 

B.  „     15  „  0  „   12  ft.  gravel,  1  ft.  running  sand. 

c.      „    20  „  0  „  8^10  ft.  gravel,  2  ft.  red,  and  4  or  5  ft.  blue  clay 

wjth  chalk. 

D.  M     19  ,.  6  „  same  as  last. 

E.  „     1 7  „  C  „   8 — 1 0  ft.  gravel,  sand ;  2  ft.  red,  and  1  ft  blue  clay. 

F.  „     15  „  0  ti    10  ft.  gravel,  sand,  3  tL  red  day. 
o.      „     15  „  0  „  same  as  last,  with  no  red  di^. 

K.     „      8  „  0  „  mixed  clay  and  gravel  at  bottom,  not  like  the 

other,  gravel  stones. 
H.      „     19  „  0  „  gravel  and  sand,  9  ft.  running  sand. 


Explanation  of  Section  of  Victoria  Lime  Works. 

The  section  (Plate  Yi.)  was  made  at  the  junction  of  the  upper  and 
lower  pits,  and  in  a  well ;  the  depth  reached  in  the  pits  was  46  ft.,  and 
in  the  well  26  ft.,  making  a  total  of  72  ft. ;  in  the  strata  passed  through 
while  making  the  well,  some  of  that  marked  stone  is  probably  cement, 
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SB  the  well-BinkeT  counted  all  dirt  that  was  not  stone.    The  amonnt  of 
stone  compared  with  the  dirt  is  as  follows : 

Stone  33  ft.    4  in. 
Dirt    37  ft.    7  io. 


Total  70  ft.  11  in. 

Fossils  presented  hj  M.  J.  Brooks,  from  Burnley,  Lancashire,  all 
from  Carhoniferous  Limestone ; 

Spirifera,  4  specimens ;  Euanphalns  pentang:ulatas ;  Fragment  of 
Orthoceratite ;  Fragment  of  Calamite ;  Group  of  Productus,  with  spires ; 
Group  of  Spirifera ;  Productus  giganteus ;  Goniatites,  12  specimens  ; 
Group  of  Ferns  ;  Group  of  Encrinites ;  Trace  of  Seaweed  on  micaceous 
shale. 

Fossils  presented  hj  Mr,  J.  W.  Kershaw,  Warwick  ; 

MontUraltia  rugosa,  12  specimens,  Upper  beds  of  Lime  Lias,  Fenny 
Compton ;  Montlivaltia  victoria.  Middle  Lias,  Cherrington. 


Geological  Collection  presented  by  Mr.  A.  R.  Bloxam  ; 

1.  Kauri  gum,  Auckland. 

2.  Greenstone,  Hokitika,  New  Zealand. 

3.  Quartzite,  with  grains  of  gold,  Shortland,  Auckland. 

4.  Pebbles  from  Hokitika  sea-beach. 

5.  Quartz  crystals.  Browning's  Pass,  Westland,  New  Zealand. 

6.  Melbourne  Bluestone  (basaltic). 

7.  Auriferous  quartz,  2  specimens. 

8.  Oamurn  (Otago)  building  stone  (fine  oolite). 

9.  Saline  incrustation  on  boiler. 

10.  Discoidal  Pebbles,  Hokitika. 

11.  Various  stones,  quartzites,  lavas,  etc.,  Westland,  New  Zealand. 

12.  Soapstooe. 

13.  Fossil  Shells,  apparently  tertiary. 

W.  B.  Lowe. 


I  C<^'ti<ii         ^    ' 
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Entomological  Section. 
The  following  la  a  complete  list  of  the  Lepidopteim,  whidi  bsre 
heen  marked  aa  noticed  within  8  miles  of  the  School  Close. 


Lemoophasia 

Sinapia 
Pierifl 
«-^   Braaaicfle 
^    Rape 

—  Napi 
Anthooharia 

—  Cardaminea 
Oonopteryz 

- —    Rhamni 
CoUaa 

—  Ednaa 
Argjnnia 

^  Paphia 
Aglaia 

—  Adippe 

—  Enphrosyne 

Smerinthua 
-— -  Ocellataa 
• —     Popnli 

—  TiHiB 
Acherontia 

Atropoa 
Sphinx 

Ligoatri 

Deilephila 

Galif* 
Choarocampa 
^* —   Elpenor 
Poroellua 
Macrogloaaa 

—  Stellatarnm 
...^     Fuciformia 

Seaia 
"- —     Tipaliformia 

Zeuzera 
iEsculi 

C088IIB 
— -^  Ligoiperda 


Diiimt,  or  BuUer/li§9, 

Selene 

Vaaeaaa  •— 

«— ^  C-alhnm 

• —  UrticflD  — 

— "  Poljchloroo 

^— lo  — 

Antiopa 
— -Atalanta  — 

Cardui 
Satyrna  t-" 

^-  iBgeria 

—  Megsera  .^ 

—  Janira 

" —   Tithonua  — 

—  Hyperanthua        •— 
Chortohiua 

—  Pamphilua 

Noetumi,  or  Moths, 

Hepialna 
— ^Hnmnli 

—  SylTanna  -— 
— **  Lupnlinna  *- 
*-^   Hectna 

Procria 
—    Statieea  — 

Zygsna 

—  Filipendule  — 
"^    LonicersB* 

Nudaria  ""^ 

— '  Mondana* 
Calllgenia 
Miniata 
Lithoaia 

—  Complanula  '-^ 
Chelonia 

—^^  Caja  - 

Arctia 
""^  Lubricipeda  •— 

• —  Menthastri 


Theela 

Qnercoa 
Polyommatna 
'    PUceaa 
LyosBna 

Alexia 

Adonia 
■^    Argiolna* 
Syriohthoa 

AWeolna 
llianaoa 

Tagea 
Heaperia 
~    Sylvanua 

Linea 


Liparia 

ChryaorrhaBa 
'    Anrifloa 

-  Salida 
Monacha 

Orgyia 

-  Pndibunda 
Faaoelina 

-  Antiqua 
Trichinra 

CratOBgi* 
PoBcilocampa 

Populi 
Bombyx 
Neoatna 
Quercua 
Odonestia 
"    rotatoria 
Laaiocampa 
•     Quercifolia 


R/.OCLIfFE. 
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Uropteryx 

—  Sambncaria 
Rmnia 

Cratflsgata 
Metrocampa 
"*-    Margaritaria 
Eurymene 

Dolabraria 
Pericallia 
•— ^  Syringaria 
Solenia 
Illanaria 
LuDaria 
*«—   lUufltraria 
OdoDtopera 
^-^    Bidantata 
CrocalliB 

Eliognaria 
EnnomoB 

Angnlaria 
Phigalia 
*-»    Piloaaria 

Nysaia 
— s  Hispidaria* 

Biston 
-*^  Hirtaria 
Amphidaays 
Prodromaria 
•*"^  Betolaria 
Hemerophila 
Abmptaria 
Boarmia 
— *  Repandaria 
1 —   Rhomboidaria 
-^    Abietaria 
Paeudoterpna 

Cytisazia 
lodes 
<«— ^  Laotearia 
Hemithea 

ThymiariA 
Epbyra 

—  Pnnotaria 
Asthena 

^LnUata 


—  Candidata 
..^    Sylvata 

Aoidalia 

.--  Scutulata 

—  Bisetata 

--^^   Incanaria 

— -^  Remutata 

Imitaria 
—    Aversata 

—  Emarginata 
Timandra 

—  Amataria 
Cabera 

— ^  Pusaria 

—  Ezanthemaria 
Macaria 

—  Liturata 
Halla 

■^     Vauaria 

Strenia 
Clathrata 

Fidonia 
•^   Piniaria 

Abraxas 
^-^  Orossulariata 

Lomaspilis 
-^    Marginata 

Hybemia 
«^   Rupioapraria* 
Progemmaria 
—  Defoliaria 

Aoisopteryz 
^acularia 

Cheimatobia 
-*^    Brumata 
Boreata 

Oporabia 
■^      Dilutota 

Larentia 
-^     Didymata 

—  Pectinitaria 
Emmalesia 

-^    Alchemillata 

Albttlata 

^■^  Decolorata 


Eupithecia 

—  Castigata 

^^ —  Larioiata 

•—^  Vulgata 
-^   Eziguata 

Hypsipetes 
— .    EluUta 

Melauthia 
*— ^   Ocellata 
Albicillata 

Melanippe 

—  TristaU* 

—  Snbtristata 
•^   Montanata 

—  Fluctuata 
Antidea 

w^    Rubidata 
Badiata 
Derivata 
Coremia 
^^^    Ferrugata 

Camptogramma 
' —     Bilineata 
Scatoaia 

—  Dubitata 
-^     Vetulata 

—  Certata 
Undulata 

Cidaria 
•      Miata 
*""  Cory  lata 
—  Russata 
•—  Soffumata 
Populata 
•^     Fulvata 

—  Pyraliata 
Eubolia 

..^  Mensoraria 

Anaitis 
-'•Plagiata 

Chesias 
■"^  Spartiata 

Tanagra 

Cboeropbyllata 
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PlatTpteryx 

Cilix 

Falenla 

Spinula 

Dieranuni 

• —  Oculea 

wi*^   FlaTidneta 

Forcnla 

Miana 

Miselia 

Yiniila 

~-  Strigilie 

OxyacanthflB 

FjgflDra 

Faaciimciila 

Apriopis 

Bucephala 

^1.^    Areuoaa 

Aprilina 

Ptilodontii 

Grammesia 

Phlogophora 

Palpina 

— •  Trilinea* 

V—    Meticiilosa 

Notodonta 

Agrotifl 

Eaplexia 

Camelina 

Suffbsa 

—    Ludpara* 

DietM* 

Segetum 

Hadena 

Diloba 

^-^    Exclamationis 

Protea 

CsBruleocephala 

Tsryphsana 

Glauoa 

Thyatira 

lanthina 

Calocampa 

Deraia* 

Interjecta 

Exoleta 

Brjophila 

Orbona 

Cncullia 

Perla 

*—   Pronuba 

Verbasci        • 

Aeronjcta 

Noctua 

^-^     Umbratioa 

Tridens 

Xanthograpba 

Heliodes 

Psi 

Teniocampa 

«-^     Arbuti 

Acerifl 

•i-^  Gothica 

BrephoB 

Megacephala 

^^   InBtabilis 

-~    Notha* 

Alni 

^  StabiliB 

Plusia 

Rnmiois 

Munda 

Ghrysitis 

LencaDia 

Crada 

Festucse 

Pallens 

Orthosia 

— ^      lota 

Oortyna 

Upsilon 

«^      Gamma 

Flavago* 

LoU 

Oonoptera 

Arylia 

AnchoceliB 

— ^      libatriz 

Putris^ 

<— -V  PiBtacina 

Mania 

Xylophasia 

litora 

Typica 

Lithozylea 

Ceraatis 

Maura 

Polyodon 

Vaccinii 

Catocala 

Luperioa 

Spadicea 

Nupta 

Testacea 

Xanthia 

Euclidia 

Mamestra 

Ferru^nea 

Mi 

BrassicsB 

Cosmia 

f"**    Glyphica 

PenioarisB 

Diffinis 

Apamea 

Folia 

Basilinea 

•*-      Chi 

• 

Hjpena 

Uermiiiia 

Proboscidalis 

' Tanipennalia 

- 

Ayentia 
Fleznla 
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Aglosaa 

Paraponyx 

Ebnlea 

PinguinaliB 

*— ^    Stratiotalifl 

*—  Sambucalifl 

Pyiausta 

Hydrocampa 

Pionea 

*—  Pnrpuralis 

— ^  NymphsDaliB 

—    Forficalis 

Herbnla 

— "■    Stagnalia 

Scopula 

-  -    CaBspitaliB 

Botys 

•^-      Lutealis 

Cataclysta 

^^^  Urticalia 

-       OUvalifl 

"^    LemnaliB 

"^   PninaliB 

Scoparia 

~^  Ambigualis 

Crambiis 

*^   Pascaellus 

- —   Culmellns 

*-   PratelluB 

•^      Perlellus 

«.'-   Hoituellus 

Haliaa 

Sericoris 

—-     Hercyniana 

^"^  Lacanana 

Endopisa 

Tortrix 

«^    Urticana 

.1^      Nebritana 

-~ .  Roaana 

Cnephasia 

StigmoDota 

Ribeana 

■—.^  Musculana 

-— '     Perlepidana 

--     Virldaoa 

Sciaphila 

Pyrodes 

Peronea 

«^     Snbjeotana 

•""^    Hheediana 

Yariegana 

..^  Hybridana 

Xylopoda 

Dictyopteryx 

Phoxopteryx 

— "^  Fabriciana 

••     Loefiiogiana 

•^  Diminiitana 

Lobesia 

*  -  Berg^manniana 

Orapbolitha 

^--^  Reliqoana 

Penthina 

«->  Campoliliana 

^.     Servillana 

*     Pmniana 

Phloeodea 

XaDthosetia 

*     Cynoabana 

^^'  Tetraquetrana 

—  ■    Hamana 

Pardia 

Coccyx 

Tortricodes 

Tiipmictana 

«^    Strobilana 

• 

*"  "*  Hyemana 

Dinniea 

Fagella 
locurraria 
MuBcalella 
' —  Oehlmanniella 

Micropteryx 
^   Calthella 
-^  Seppella 
*-    AUionella 
Nemopbora 
SwammardammeHa 


Adela 

'•^  DeGeerella 
•-^  Viridella 

Swammerdammia 
—  Pyrella 
Pbibalocera 
■*  Quercana 
Depreasaria 
^  Applana 
CbsBropbylli 


Dasycera 
Salpburella 

CEcophora 

Unitella 

Pfleadospretella 

Endrosis 
—"'Feneatrella 

Glyphipteryx 
— ^Fiflcheriella 

Argyresthia 
-^itidella 
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ChrjsoeljBta 
^    Flayicapnt 
Elachista 
-i*  Rufocinerea 
— ^Cygiiipennella 


<7    Tiseberim 
Z^^   Marginea 
lithocoUetiB 
«.»    Cramerella 


Peniadactylna 


Qracilaxia 

.  Swederella  t 

Ornix 

-^  Anglioalla 

Coleophora 

.    Nigrioella      

PtarophoniB 

> — ^Trigonodaotylvi 

Alacita 

Polydactyla 

A«  oeenrrHiM  of  ipedM  marked  *  ii  doabtftiL 

The  beat  apeciea  added  to  our  local  liat  tbia  year  waaVaneaaa  ADtiopa, 
taken  in  Coombe  Wood  by  H.  Vicars. 

On  account  of  the  warm  season  the  beginning  of  the  year,  butterflies 
were  noticed  as  early  as  Feb.  10. 

Melanippe  Montanata  appeared  in  profusion  in  the  summer  along  the 
fences.    M.  Brassicse  and  larves  of  Persicarin  were  also  very  abundant. 

At  the  beginning  of  June  eggs  and  lanree  of  D.  Yinula  (the  Fun 
Moth)  may  be  found  in  some  profusion  on  the  young  bushes  at  the  base 
of  an  aspen  tree,  about  50  yards  on  the  north  side  of  Rainabrook,  on  the 
east  side  of  the  road. 

A.  SiDOWICK. 

^      _  A.  F.  Buxton. 

Botanical  Section, 

This  Section  has  met  every  fortnight  at  the  President's  house. 
Papers  haye  been  read  by  the  President  on  the  Cross-Fertilisation  of 
Plants,  Arbutus,  Mimulus,  Tropoeolum,  etc.,  and  by  G.  L.  King  on  the 
Structure  of  Grasses :  but  the  main  work  of  the  Section,  besides  the  con- 
struction  of  the  Floral  Calendar,  has  been  an  attempt  to  put  the  local 
herbarium  in  such  a  form  that  it  can  be  handled  by  the  Society  without 
fear  of  damage  or  disarrangement. 

With  regard  to  the'fertilization  of  the  arbutus,  which  seems  to  require 
the  intervention  of  insects,  £.  T.  Wise  reports  that  there  are  6  arbntna 
bushes  in  Rugby ; 

1  in  Mr.  Wilson's  garden,  hardly  bearing  any  fruit ; 

1  in  Mrs.  Vicars'  garden,  bearing  a  few  berries,  which  howeyer  do 
not  ripen ; 

1  in  the  Cemetery,  which  bears  an  abundance  of  berries ; 

8  in  Mr.  T.  Caldecott's  grounds,  one  of  which  bears  fruit  in  abundance, 
while  the  other  two,  though  quite  close  to  it,  bear  no  berries. 

The  following  is  the  list  of  new  plants  and  new  localities  for  the  year; 
JRanuneulu$  aqftaiihi,  b.Jlartbundut,  JBab,, — new  Tariety.    H.  W.  T. 
ThUfpi  arr0r7M— plentiful  near  Frankton ;   new  locality.    H.  O.  W. 
BroMtka  nigra^new  for  this  list,  in  cornfield  near  Cawston,  October  8. 
1872.    H.  O.  W. 
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Beteda  lutea—^eld  to  left  of  Cliftoo  Road ;  new  locality.    F.  E.  K. 
Corastmm  Mtmideeandrum — hitherto  oyerlooked ;  found  by  J.  A. 
Jjinum  perenne — a  specimen  of  this  doubtful  plant  was  brought  to 

H.  O.  W.  as  growing  in  waste  ground  near  Horton  Crescent. 
DrifbUum  medium — ^remove  brackets  as  being  found  by  H.  W.  T.  near 

lime-works,  Lawford  Road. 
Attention  is  called  to  the  two  forms  of  Cherry,  and  two  fMms  of  May, 

all  to  be  found  at  Rugby. 
Vibumum  Lantana.    J.  A. 
Verbena  officifuUii — quoted  on  authority  of  Mr.  Baxter  as  growing  "about 

Rugby  "  40  years  ago  or  more,  but  not  since  heard  of.    I  found 

a  single  stunted  specimen  of  this  plant — just  enough  to  show 

that  it  might  grow  about  here— in  a  cornfield  near  Lawford 

Hall,  September,  1872.    H.  O.  W. 
Lamium  amplexxcauUf  var.  intermedium — a  new  variety  growing  in  the 

allotments  at  the  top  of  the  hill  on  the  Dunchurch  road.    The 

flowers  rarely  open,  but  much  seed  is  formed  notwithstanding. 

P.  E.  K. 
Oaleopiis  Ladanum — not  supposed  to  hare  been  found  within  distance 

before,  though  a  common  weed  elsewhere.    Found  in  potato 

field  near  Church  Lawford.    H.  O.  W. 
Eehium  tmlgare — ^in  a  corn-field  near  Hungerfield,  by  Rev.  A.  Blozam ; 

the  locality  given  by  E.  T.  Wise,  at  Hillmorton,  has  proved  a 

wrong  one. 
8dlix  purpurea,  var.,  Helix  L.    F.  £.  K. 
Alopeeurus  agrestii.    J.  A. 
Avena  prateneis,    E.  T.  W. 
JPofystichum  aculeatum — remove  brackets,  found  at  Barby. 

The  Rev.  A  Bloxam  has  sent  the  following  notices  of  plants  found 
near  Har borough  Magna  in  1872 ; 

Prunue  Ceratua  and  Avium — hedges. 

Boea  decipiene,  Dumont — below  Harborough. 

Jiosa  hibracteata,  Bael. — Cathiron  Lane. 

EpHohium  roseum — in  a  ditch  on  the  right,  before  ascending  the  hill  to 

Easenhall. 
Pimpinella  magna — recorded  for  1871,  to  be  considered  doubtful. 
Vibumum  Xantona— hedge  between  Harborough  and  Cosford. 
Galium  MoUugo. 

Aeperula  odorata — Cathiron  Lane. 
Helminihia  eehioides. 
Picrie  hieracioidee. 

Carduus  eriophorue — a  single  plant  by  side  of  an  old  canal. 
Verhaeeum  Thapeue. 

Thymus  CAam<9c?ry«— fields  between  Harborough  and  Cosford. 
Lithoepermum  officinale — in  Montelo  Lane. 
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JRutMX  Hydrdapathum — Ganal  side. 

jRutnex  pratensU — pond  netr  Cathiron  Laoe. 

OrekU  kUifbUa. 

Drigloehin  paluiir0 — Canal  nde. 

Potamogeton  zoUer^bhui^-CBntX  tide. 

Sparganuim  §imphx, 

Juneu9  diffuitu. 

JuneuM  eompre$9U$, 

Ophioglo8»uin  vulffatum—tejenX  localities  at  Harborongh. 

EquMum  pahu^^CaLUBl  bank. 

The  following  lb  the  table  of  the  year.     (See  Report  for  1670,  p.  7.) 

Total  Exeenof 

ATsrage       zainfall  Excess  of    ninor 

heatat           in  Dates  of  Flowering.             heat  or    deficit  per 

S.90a.nk.       inehes.  defieit.     i  month. 

Jan.  36.3  3.84  21  days  early  (3  obs.)  4.  2.3  -r    .96 

Feb.  39.3  2.27  18  days  early  (24  obs.)  +  3.0  +   .43 

Marah  37.7  1.15  19  days  early  (23  obs.)  +4.4  -.24 

April  46.9  2.51  8  days  early  (42  obs.)  -2.7  +   .47 

May       1—15      49.8         1.75      3  days  early  (35  obs.)     -1.1      +.78 
16—31      53.7  .43    2}  days  early  (24  obs.)    -2.8     -  .47 

June       1—15      56.6        2.45       i  day  late      (32  obs.)    -  1.9      +  1.04 
16—30      59.2        1.95     l^  day  late     (16  obs.)     +2.9      +1.15 

July       1—15      60.3        2.65    2|  days  early  (9  obs.)     +    .2      + 1.29 
16—31      62.3        1.69  +1.8      +   .44 

The  floral  dates  hare  been  carefully  taken  during  the  year,  the  chief 
workers  being  the  President,  H.  O.  Wanton,  J.  Armitage,  K.  T.  Wise, 
and  H.  W.  Trott.  The  President  takes  this  opportunity  of  thanking 
seTeral  ladies  who  assisted  him  by  constantly  bringing  him  specimens. 

The  earliness  of  the  year  is  very  remarkable ;  almost  every  flower 
recorded  in  the  first  3  months  oi  the  year  was  found  out  at  dates  pre- 
ceding their  mean  date. 

The  following  dates  are  especially  noteworthy : 
Herackum  spAoncfy/uim— Cow-parsley,  Feb.  25. 
Anthri$eui  sylvntris — Chenril,  Feb.  20. 
(TtfUffi  urbanum — Ayens,  Feb.  28.    . 
Pot$nUUa  Jragariastrum^Baxren  Strawberry,  Feb.  27. 

Lists  of  plants  still  out  on  Oct.  1st  and  Not.  Ist  were  taken. 

On  Nov.  1st  there  were  noted  the  following  numbers  from  the 
London  Catalogue :  19,  40,  51,  63,  136,  185, 191,  235,  249, 272, 317, 340, 
438,  486,  498,  559, 563,  588,  590,  643,  648,  660,  661,  671,  675,  760, 828, 
831,  838,  852,  962,  972,  978,  979,  1313,  1328,  1339, 1356, 1368. 

Besides  these,  on  Oct.  1st  we  found  out  20,  163, 164,  171, 188,  206, 
271,  301,  321,  332,  475,  487,  508,  626,  573,  584,  595,  601,  602,  649,  664, 
738,  785,  825,  834,  903,  939,  971. 

These  lists,  although  not  supposed  to  be  exhaustive,  may  yet  be  useful 
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On  a  Pehrxan  form  of  Linaria  vulgaris.  The  following  is  a  summary 
cfitoo  Papers  read  to  the  Society  on  May  25th,  and  October  6th,  by 
Mr.  Kitchener. 

In  July,  t871,  I  gathered  for  the  Long-list  examination  a  large 
nnmber  of  specimens  of  Common  Toadflax  at  Clifton,  on  the  left  hand  of 
the  road  from  Clifton  to  Hillmorton,  a  little  beyond  the  first  comer 
from  Clifton. 

On  returning  home  I  foimd  that  seTeral  of  my  specimens  dcTiated 
from  the  ordinary  form,  and  moreover  did  not  exhibit  the  normal  pelorian 
fiye-apnrred  form  (for  a  figure  of  which  see  Oliveri  p.  209). 

The  ehief  points  observed  in  1871  were  that  the  terminal  fiowers  of 
the  raoeme  were  the  most  often,  and  most  completely  pelorian :  but  many 
of  the  lower  fiowers  were  to  some  extent  abnormal :  the  nxmiber  of  spurs 
in  the  terminal  floret  was  7, 8  or  more :  7  being  the  commonest  number : 
when  the  spurs  were  7,  the  sepals  were  8.  The  lateral  florets  on  the 
raceme  exhibited  1 ,  2,  3,  4,  and  5  spurs :  a  very  common  form  being  one 
big  spur  with  two  little  protuberances,  incipient  spurs  on  each  side. 

I  did  not  find  the  observation  of  the  French  botanist  M.  de  Melicoq 
confirmed,  to  the  eflbot  that  *  on  the  weakest  plants  the  peloriated  fiower 
was  at  the  top  of  the  stem,  while  on  stronger  plants  with  more  numerous 
and  larger  foliage  the  peloriated  fiowers  were  chiefiy  found  at  the  centre 
and  base  of  the  infloresoence,  and  their  pedicels  were  much  larger  than 
usual ' ;  but  more  observations  on  this  point  are  desirable. 

The  soil  on  this  spot  did  not  appear  at  all  rich ;  the  flowers  grew 
in  a  hedge,  and  on  the  inside  of  the  hedge  along  the  edge  of  a  com-fleld : 
all  along  the  same  hedge  were  masses  of  specimens  of  the  plant,  but  not 
exhibiting  any  pelorian  forms  at  all. 

On  the  25th  July,  1872, 1  went  back  to  the  spot,  and  found  hardly 
any  blossoms  out ;  one  terminal  pelorian  was  in  bud. 

September  11,  1872,  all  the  plants  in  f^ll  bloom. 

At  the  spot  where  I  gathered  pelorians  the  previous  year,  I  found 
the  nature  of  the  pelorianism  had  changed :  (1)  every  pelorian  observed 
was  a  terminal  flower ;  (2)  no  pelorian  had  less  than  6  spurs ;  (9)  in  every 
plant  which  had  any  pelorian  flowers,  most,  if  not  all  the  racemes  had 
the  terminal  blossom,  pelorian. 

In  the  faded  pelorian  flowers,  there  were  no  ripe  capsules,  but  some 
seemed  ripening. 

I  examined  about  30  pelorian  flowers. 

On  plant  I.,  the  numbers  of  spurs  were  6,  6, 5,  6,  (the  flfth  divided 
into  8),  and  11  spurs  very  confused;  on  plant  ii.,  5,  6,  8;  on  plant  ill., 
6,  6,  5,  5;  on  plant  IT.,  6,  7,  8,  10,  8  confused,  7,  8,  5,  7,  7,  8 ;  and  firom 
other  plants,  7,  8,  6,  12.  We  thuB  have  out  of  27  blossoms,  9  with  5 
spurs,  4  with  6,  6  with  7,  6  with  8,  1  with  10,  1  with  11,  1  with  12. 

I  will  give  details  oif  3  of  the  more  striking  flowers. 
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(a)  In  one  blovom  from  plant  n.  above,  I  found  II  sepals,  11  paktee, 
11  lobes,  9  spurs,  2  bifurcating,  8  stamens,  stigmas  qnadrangalar,OYary 
4-oelIed:  evidently  two  blossoms  in  one. 

(b)  In  a  flower  from  plant  ill.  above,  I  fonnd  3  or  4  abortive  flowers 
round  the  blossom,  almost  reduced  to  bracts,  then  in  the  flower  proper 
7  sepals,  6  lobes  at  right  angles  to  the  tube,  6  palates,  5  spurs,  1  deft, 
6  stsmens,  (spur  and  stamen  alternating),  ovary  2-celled.  In  this  flower 
every  spur  was  bored  by  insects. 

(c)  From  plate  it.,  9  sepals,  9  spurs  1  turned  inside  out,  9  stamens, 
5-celled  ovary,  stigma  very  large  and  thick,  style  hollow  and  out  of  all 
proportion,  and  consisting  of  an  inner  tube  inside  an  outer  tube :  seeds 
in  two  layers  between  the  two  tubes,  and  inside  the  inner  tube,  the  outer 
row  of  seeds  being  in  6  clumps :  when  I  made  a  section  near  the  base  of 
the  pod,  the  inner  tube  had  disappeared. 

Several  abortive  flowers  grew  at  its  base,  consisting  apparently  of  a 
bract,  and  a  pistil,  with  no  ovary,  but  stigmatic  papilloe  at  its  summit. 

On  September  17  1  revisited  the  spot,  and  discovered  that,  whereas 
the  plants  at  the  part  I  had  visited  last  year  had  changed  their  method  of 
pelorianism,  some  other  parts  of  the  same  hedge  which  in  1871  had  borne 
only  normal  flowers,  now  exhibited  plants  with  the  same  stage  of  pelorian- 
ism as  I  had  found  in  1871  in  the  other  spot.  Here  I  found  again  blossoms 
other  than  the  terminal  blossom  of  the  raceme,  exhibiting  2,  3, 4,  and  5 
spurs,  and  especially  the  lowest  bJossom  of  the  raceme. 

This  will  be  seen  from  the  following  numbers  of  spurs  in  diflersnt 
racemes  from  the  same  root  stock :  the  number  of  flowers  on  a  normal 
raceme  was  11 — 16  flowers :  when  the  contrary  was  not  expressed,  the 
lower  flowers  were  normal,  or  1  spurred. 

Branch  (1),  6,  5,  5,  6,  1,  6,  4,  2,  3 ;  (2),  4 ;  (3),  normal ;  (4),  3, 3, 3, 
ad  inf. ;  (5),  4,  4,  ad  inf, ;  (6)  and  (7),  normal ;  (8),  5, 6,  none  otiiers  out ; 
(9),  this  was  the  lowest  axillary  raceme  and  had  only  six  blossoms ;  the 
lowest  of  the  six  had  6  spurs,  the  rest  normal ;  (10),  6, 6,  terminal  blossom 
normal;  (11),  6,  5,  5;  (12),  1,  2,  all  blossoms  weak;  (13), 6,  1,  5,5,6,5; 
(14),  6,  (one  three-fld). 

I  have  made  notes  of  13  of  the  most  peculiar  flowers,  no  two  being 
exactly  alike,  but  the  notes  are  too  long  to  print  here. 

One  point  struck  me  as  possibly  affecting  the  question,  viz.,  that  in 
many  blossoms  every  single  spur  was  bored  by  insects.  The  flowers 
were  full  of  a  little  beetle  which  W.  C.  Marshall  has  named  as  Meligethes 
eeneus.  If  it  is  these  little  insects  that  bore  the  flowers,  I  wish  the  en- 
tomological section  would  tell  me  why  they  take  the  trouble  to  bore  their 
way  in  from  the  outside,  instead  of  quietly  walking  down  the  mouth  of 
the  corolla. 

The  point  for  examination  in  2873  is  whether  the  patch  of  plants 
which  in  1872  exhibited  the  incipient  stage  of  pelorianism,  will  in  1873 
have  passed  into  the  second  stage,  in  which  only  the  terminal  florets  are 
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pelorian,  and  theae  never  have  less  than  6,  and  indeed  as  much  as  an 
aTcrage  of  oyer  seven  spars.  In  this  second  stage  apparently  the  pelorian- 
ism  is  confined  to  certain  terminal  florets,  which  in  the  majorit j  of  cases 
consist  of  more  than  one  floret  welded  together.  Snch  a  multiple  flower 
may  often  be  obserred  at  the  top  of  the  raceme  of  a  garden  fox-glove. 

F.  E.  KiTCHENEB. 

E.  T.  Wise. 
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PREFACE. 

Wb  are  seven  years  old,  and  with  advancing  years  come  the 
sense  of  increasing  responsibilities,  and  the  necessity  for  increased 
exertions.  With  the  constant  influx  of  new  blood,  we  need  not 
fear  that  we  shall  lose  the  elasticity  of  youth :  but  when  a  Society 
has  once  become  an  established  institution  in  a  School,  the  idem- 
hers  are  inclined  to  believe  it  runs  along  with  no  friction,  and 
requires  no  fresh  impulse  of  any  sort  from  them.  Let  the  Editors, 
and  especially  the  dying  President,  assure  them  that  this  is  a 
mistake.  Whatever  other  discoveries  the  Society  may  have 
made,  it  has  not  yet  discovered  the  secret  of  perpetual  motion. 

There  is  no  need  however  to  be  gloomy,  or  despairing : 
in  taking  leave  of  a  Society  which  he  has  watched  with  increasing 
affection  for  so  many  years,  the  President  feels  no  doubt  of  its 
continued  success.  At  no  time  in  its  history  does  it  seem  to 
him  that  there  were  more  promising  workmen  in  it,  or  better 
work  cut  out  for  them  to  do.  Witness,  for  one  thing,  the  vigorous 
way  in  which  within  the  last  few  weeks  volunteers  have  come 
forward  to  take  a  share  in  the  magnum  opus  of  a  Geological 
model  of  the  Rugby  district. 

The  Observatory  Report  again  shows  work,  and  work  in 
which  our  youneer  heads  have  taken  their  share.  Let  us  call 
the  attention  of  the  School  to  the  invitation  printed  below  to  all 
who  care  about  it  to  avail  themselves  of  the  Temple  Telescope.* 

Our  Botanical  Report  is  conspicuous  by  its  absence ;  it  has 
been  crowded  out  by  other  things,  but,  if  possible,  it  will  make 
its  appearance  later  in  the  form  of  a  revised  flora  of  the  district. 

The  Reports  of  the  other  Sections  are  rendered  rather 
meagre  by  the  absence  of  Mr.  Sidgwick  from  England,  and 
by  tne  loss  which  the  leaving  of  C.  M.  Chadwick  has  been  to 
the  progress  of  our  Zoological  collection. 

Our  Minutes  will  show  that  an  increasing  number  of  Papers 
have  been  read  during  the  year  by  the  Members  themselves, 
while  we  have  had  the  good  fortune  to  secure  the  kind  help  of 
three  older  hands,  Mr.  R.  Scott,  Dr.  Oldham,  and  Mr.  Whitaker. 

*  Mr.  WIlsoo  and  Mr.  Seabroke  will  be  glad  to  see  any  Member  of 
the  School  at  the  Observatory  on  fine  nights  from  9.16^10.30  p.m.  Not 
more  than  3  ahonld  come  from  any  House  on  the  same  night. 

a2 
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In  concluding  oar  preface^  we  may  perhaps  be  allowed  to 
aay  one  word  of  respect  to  the  memory  of  Mr.  jBillington,  who, 
at  all  times  a  good  friend  to  the  School,  has  been  more  especially 
our  friend  by  generously  publishing  our  Report  for  several  years. 

F.  E.  Kitchener,  President. 
L.  Maxwell,  I  vau^t^ 

EAaTRR,  1874.  H.  N.  Hutchinson,  /  *^"^"- 
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RULES. 


I. 

That  this  Society  he  called  **  The  Kuqbt  School  Natural  History 

Socibty/' 

II. 

That  the  Society  consiat  of  Honorary  Memhere,  Corresponding 

Memhersy  Memhers,  and  Associates. 

lu. 
That  Masters,  and  others  connected  with  the  School,  he  eligihle  as 
Honorary,  and  OldRugbeians  as  Ck>rresponding  Memhers ;  that  Present 
Rngheians  be  eligible  as  Members,  or  Associates. 

Of  Officers  : 

IV. 

That  the  Society's  Officers  consist  of  a  President,  Secretary,  and 
Curator,  and  of  the  Keepers  of  the  scTcral  Albums,  and  that  these  do 
form  the  Committee  of  Management,  three  to  be  a  quorum. 

V. 

That  all  Officers  be  elected  annually. 

VI. 

That  when  any  office  is  vacant,  the  Committee  do  recommend  a 
Member  or  Associate,  or  (for  the  office  of  President)  an  Honorary  Mem- 
ber, for  election  by  the  Members  of  the  Society,  and  that  the  election  be 
by  scrutiny. 

VIL 

That  the  President  take  the  chair  at  all  Meetings,  but  have  no  vote 
except  in  oases  of  equality. 

VIIL 

That  the  Secretary  keep  the  Minutes  of  the  Society's  proceedings ; 
keep  a  list  of  the  existing  Society,  with  the  names  and  addresses,  as  far 
as  possible,  of  all  Corresponding  Members,  and  a  list  of  all  Benefactors 
of  the  Society. 

That  the  Presidmt  and  Curator  form  a  Sub-Committee,  for  man- 
aging the  finances  and  keeping  the  property  of  the  Society. 

X. 

That  the  duty  of  the  several  Album  Keepers  be  to  call  together  Sec- 
tional Meetings;  to  receive  all  notices  connected  with  their  several  Sec- 
tions ;  to  enter  all  occurmices  of  interest  in  their  Album ;  and  at  the  end 
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of  eaeh  year  to  ftirniih  a  Raport  of  what  has  been  done  in  their  Section 
dnring  the  year. 

XT. 

That  in  the  absence  of  any  Officer,  the  Committee  appoint  a  Deputy. 

Of  Honorary  and  Corresponding  Members : 

zii. 
That  Honorary  Members  be  elected  by  open  Tote  of  the  Society ; 
pay  an  entrance  fee  of  10s.,  bnt  no  snbscription  unless  specially  called 
upon ;  and  hare  all  the  priiileges  of  Membera,  except  that  of  yoting. 

ZIII. 

That  Corresponding  Members  be  elected  by  open  Tote  of  the  Society, 
without  entrance  fee,  and  haTo  all  the  privileges  of  Members,  except 
that  of  voting ;  but  do  not  receive  the  Society's  Reports  without  payment, 
for  a  supply  of  which  they  may  pay  a  composition. 

Of  Members  and  Associates : 

XIV. 

That  Members  and  Associates  be  proposed  by  a  Member  or  Honorary 
Member,  and  elected  by  the  Committee. 

XV. 

That  the  number  of  Members  be  limited  to  fifteen. 

xvr. 

That  no  one  become  a  Member  or  Associate  without  either  paying 
a  composition  of  lOs.,  or  bringing  a  note  to  the  President  signed  by  his 
Tutor  to  allow  a  charge  of  28.  6d.  per  Term  to  be  made  in  his  bill. 

XVII. 

That  Members  may  speak  at  all  Meetings  of  the  Society ;  may  read 
Papers  with  the  leave  of  the  President;  may  introduce  four  Visitors  at 
all  Public*  Meetings,  and  receive  a  copy  of  the  Society's  Report. 

XVITI. 

That  Associates  have  the  same  privileges  as  Members,  except  the 
right  of  voting  at  Private  Business  Meetings. 

XIX. 

That  any  Member  who  in  the  course  of  the  year  shall  not  have  read 
a  Paper  before  the  Society,  shall  require  re-election  by  the  Committee. 


That  any  Member  or  Associate  may  be  suspended  or  expelled  from 
the  Society  by  a  vote  of  two-thirds  of  the  Members  present,  if  he,  from 
any  misdemeanour,  or  want  of  energy,  appear  to  deserve  such  suspension 
or  expulsion :  but  such  a  motion  cannot  be  proposed  again  during  the 

*  It  having  appeared  that  Members  and  Aaeodatei  have  intiodcioed  other  penone  not 
belonging  to  the  Society  into  the  Sodetj'i  room,  it  ii  neoeeaeiy  to  state  that  this  practice  i» 
not  permitted  by  th0  roles. 
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same  Term  after  it  has  once  been  Toted  upon  in  a  Meeting  at  which  four- 
fiftha  of  the  Members  then  in  residence  have  been  present. 

Of  Meetings  : 

XXI. 

That  Ordinary  Meetings  be  held  once  a  fortnighti  but  that  the 
Secretary  be  empowered  to  call  Extraordinary  Meetings  when  necessary. 

XXII. 

That  Visitors  may  speak  and  read  Papers  at  all  Public  Meetings, 
with  the  leave  of  the  President. 

Of  Reports : 

XXIII. 

Iliat  a  Report  be  printed  once  a  year,  or  oftener  if  the  Committee 
think  fit. 

XXIV. 

That  an  Editing  Committee,  of  two  Members  and  one  Honorary 
Member,  be  appointed  by  the  President  for  each  Report. 

Of  New  Rules : 

XXV. 

That,  without  notice  given  at  the  preceding  Meeting,  no  change  can 
be  voted  in  these  Rules,  or  any  vote  of  Suspension  or  Expulsion  passed. 

XXVI. 

That  no  change  be  made  in  these  Rules,  unless  proposed  by  a 
Member  or  Honorary  Member,  and  carried  by  the  votes  of  two-thirds 
of  the  Members  present. 

XX  VII. 

That  in  all  cases  where  one  vote  be  wanting  to  make  up  a  majority 
of  two-thirds  of  the  Members  present,  the  President  be  allowed  to  vote. 
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MINUTES  OF  MEETINGS. 


MEETINGS  HELD  FEB.  1,  MAY  10,  MAY  26, 
27,  JUNE  9,  and  SEP.  27,  1873. 

At  these  Meetings  only  private  business  was  transacted. 


MEETING  HELD  FEB.  8 -.—Donation :  Ferns  and 
Woods  from  Otago,  New  Zealand,  sent  by  an  Old  Bugbeian. 

Mr.  Wilson  made  some  remarks  on  the  Fossil  remains  of 
Butterflies  from  the  Lower  Oolite^  to  be  seen  at  the  Oxford 
Museum. 

The  report  of  the  Temple  Observatory  and  the  report  of 
the  Meteorological  Committee  for  the  past  year  were  then 
read. 

The  Rev.  T.  N.  Hutchinson  then  gave  an  account  of  the 
process  of  Smelting  Copper  at  Swansea,  and  exhibited  a  number 
of  specimens  illustrating  the  various  stages  of  the  process. 


MEETING  HELD  MARCH  S:--^ Donations:  Dia- 
grams  of  typical  species  of  Insects  and  Fishes,  by  A.  J. 
Harvey,  Esq. 

Bones  and  teeth  of  Hysana,  Elephant,  Lion,  Rhinoceros, 
Deer,  etc.,  together  with  flint  instruments,  from  a  cave  near 


Haverfordwest,  by  J.  R.  Allen  (o.  r.);  Collection  of  Fossils 
fVom  the  Menevian  and  Cambrian  rocks,  near  St  David's, 
bj  the  same. 

Exhibitions :  Ammonites  Bucklandi,  by  F.  Arnold.  Case 
of  Jewels  and  precious  stones,  cut  and  uncut,  in  various  stages, 
by  Rev.  T.  N.  Hutchinson. 

U.  N.  Flutchinson  (member)  then  read  a  Paper  on  '  H<m.&' 
-made  Electrical  Apparatus.^  The  object  of  the  Paper  was  to 
show  how  cheaply  electrical  apparatus  can  be  made,  and 
was  illustrated  by  experiments  performed  with  the  home-made 
apparatus  described  in  the  Paper. 

The  following  extracts  are  taken  from  the  Paper : — 

*  Descriptions  how  to  make  electrical  machines  may  be 
found  in  many  books,-  but  they  frequently  require  a  consider- 
able outlay,  both  of  time  and  money.  The  object  of  the 
following  Paper  is  to  show  how  an  electrical  machine  and 
several  useful  pieces  of  apparatus  may  be  made  at  a  very 
small  cost  and  in  a  simple  way,  and  at  the  same  time  such  ss 
to  give  good  results.  The  apparatus  described  in  this  Paper 
was  made  by  my  brother  and  myself  four  or  five  years  ago.  I 
have  only  selected  a  few  things  out  of  a  great  many  that  we 
contrived,  but  it  may  be  sufficient  to  show  how  easy  it  is  to 
make  sufficient  electrical  apparatus  for  a  great  number  of 
experiments.  I  shall  only  describe  how  we  made  an  electro- 
phorus,  cylinder  machine,  leyden  jars,  dischargers,  bell  jar  for 
pith  figures,  and  electrical  pistol.  Plate  i.  contains  outline 
sketches  from  the  things  themselves,  which  I  will  take  in  the 
order  just  given. 

'To  begin  then  with  the  electrophorus.  ab  Plate  i.  isa 
circular  tray  made  in  tin  12  inches  in  diameter,  the  rim  being 
^  inch  high.  Into  this  a  mixture  of  equal  parts  of  Venice 
turpentine  and  resin  is  poured,  after  being  heated  in  a  ladle. 
It  should  then  be  placed  quite  level  over  a  hot  stove,  in  order 
to  let  it  settle  down  to  a  smooth  and  flat  surface.  CD  is  a  disc 
of  wood,  with  rounded  edges  10  inches  in  diameter  carefullj 
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covered  with  tinfoil,  leaving  no  rough  points.  A  glass  rod  is 
fixed  into  this  for  a  handle.  In  order  to  get  sparks  the  tray 
must  be  warmed  and  then  rubbed  briskly  with  hot  flannel  (or 
better,  cat's  skin).  The  disc  CD  b  then  placed  on  the  surface 
of  the  resin  and  touched  with  one  finger.  On  removing  it,  a 
spark  often  an  inch  long  may  be  got  from  the  knob.  This 
may  be  repeated  many  times  without  firesh  rubbing. 

^FXECTRICAL  MACHINE. 

'  Choose  a  tall  glass  jar,  such  as  you  see  in  confectioners' 
shop-windows.  This  is  to  be  the  cylinder  which  must  be 
mounted  and  made  to  turn  in  a  stand,  with  a  rubber  pressing 
against  it.  Next  get  two  wooden  caps  turned  to  fit  on  to  the 
ends  of  the  cylinder,  abuut  an  inch  deep,  with  projecting 
pivots.  The  caps  are  next  to  be  cemented  on  to  the  ends  of 
the  cylinder.  The  cement  is  composed  of  resin,  beeswax,  red 
ochre,  and  a  little  plaster  of  Paris,  and  must  be  heated  over  a 
slow  fire.  The  opon  end  of  the  cylinder  must  be  first  covered 
over  with  a  piece  of  silk  to  prevent  bits  falling  in.  This  done, 
we  have  what  is  shewn  in  Fig.  ii. 

*  The  stand  in  I'ig.  iii.  is  made  of  deal,  e  is  the  support 
of  the  rubber  ff,  and  is  made  of  thin  deal  firmly  screwed  to 
the  stand,  so  as  to  press  tightly  against  the  cylinder.  Some 
rubbers  have  a  screw  at  g  by  which  to  press  them  more  tightly 
against  the  cylinder,  but  the  thin  support  will  give  pressure 
enough.  On  the  interior  side  of  ff  is  a  cushion  of  leather 
stuffed  with  horsehair,  over  which  comes  a  silk  flap  exactly  the 
same  size,  which  is  glued  along  the  bottom  of  the  strip  of  wood 
FF.     This  flap  carries  the  amalgam. 

*  The  amalgam  which  we  have  used  is  made  by  kneading 
together  tinfoil  and  mercury,  until  they  become  a  sort  of 
paste.  "I^he  silk  flap  on  the  rubber  must  be  slightly  greased 
with  tallow,  and  then  just  as  much  amalgam  spread  on  as  will 
adhere.  This  will  give  a  greatly  increased  effect  to  the 
machine.  Behind  the  silk  flap  just  described  is  glued,  in  the 
same  way,  another  and  larger  one,  h,  coming  half-way  down 
the  other  side  of  the  cylinder.  This  flap  is  glued  on  first,  and 
then  the  other  over  it.     The  handle  may  be  made  of  strong 


woody  with  a  square  hole  fitting  on  to  the  end  of  the  pi?ot. 
To  amalgamate  the  rubber  the  cylinder  must  be  taken  out  by 
removing  the  pin  i  and  the  handle. 

*  This  done,  warm  the  machine,  and  then  turn  it  in  the 
darky  and  you  will  see  flashes  of  light  on  the  glass,  and  light 
bodies  will  be  attracted  to  it.  Thus  with  this  much  of  a 
machine  we  get  some  electrical  effects,  but  we  want  something 
which  we  can  chaige  with  electricity — in  fact,  we  want  a 
conductor. 

'THE  CONDUCTOR. 

*  In  all  bought  machines  this  is  made  of  brass  or  tin,  but  an 
equally  good  one  may  be  made  by  getting  the  same  shape 
turned  in  deal  wood,  and  covering  it  very  smoothly  with  tin- 
foil. The  one  in  Fig.  iv.  is  made  in  this  way,  the  wooden 
part  being  10^  inches  long,  and  rather  more  than  2  inches  in 
diameter.  The  fork  j  may  be  turned  in  wood  without  the 
points,  covered  with  tinfoil,  and  then  pins  put  through  from 
the  back.  The  balls  at  each  end  prevent  loss  of  electricity. 
A  thick  brass  wire  joins  this  to  the  wooden  part.  From  the 
other  end  comes  a  similar  wire,  to  the  end  of  which  is  fastened 
a  wooden  ball  covered  with  tinfoil,  l  is  a  thick  glass  rod 
(varnished  with  sealing  wax,  or  shellac  dissolved  in  spirits  of 
wine,  to  keep  off  damp),  which  is  fastened  into  a  wooden 
stand.  It  is  best  to  have  a  large  conductor.  The  first  con- 
ductor we  made  was  not  nearly  as  large  as  our  present  one, 
and  consequently  did  nut  give  such  good  results. 

'LEYDEN  JABS. 

*  A  very  good  Ley  den  jar  may  be  made  with  an  ordinary 
plum  jar,  by  lining  it  with  tinfoil  inside  and  outside  nearly  up 
to  the  top,  and  plugging  the  mouth  with  wood.  Through  this 
wood  comes  a  thick  wire,  from  the  bottom  of  which  hangs  a 
chain  touching  the  inside  of  the  jar.  The  top  of  the  wire  has 
in  most  cases  a  brass  ball.  But  an  oak-ball  covered  with  tin- 
foil makes  a  very  good  substitute.  The  covering  must  be 
quite  smooth.  This  will  be  hard  to  do  at  first,  and  will  require 
practice.  Ihe  points  should  be  rubbed  down  with  the  finger 
nails.  It  is  worth  while  to  get  a  good  many  round  oak-balls 
and  cover  them  with  tinfoil,  as  they  will  be  found  very  useful. 


*  To  line  the  inside  of  a  jar  is  a  difficult  thing  and  cannot 
be  done  when  the  jar  has  only  a  small  mouth,  since  the  tin- 
foil must  be  smoothened  by  putting  one's  hand  inside.  Instead 
of  ibis  we  may  drop  sheets  of  Dutch  foil  one  upon  the  other 
inside  the  jar,  so  as  to  nearly  fill  it  up.  (Dutch  foil  is  some- 
thing like  gold  leaf,  and  may  be  got  at  2d.  per  book  at  the 
chemists.) 

*  The  jar  in  Fig.  v.  is  called  a  '^spangle  jar."  The  inside 
is  filled  as  just  mentioned,  but  the  outside  coating  instead  of 
being  tinfoil  consists  of  fancy  paper,  with  a  pattern  either  in 
gold  or  silver.  Round  the  top  of  the  paper  at  m  is  pasted  a 
strip  of  tinfoil.  The  wire  n  is  bent  so  as  nearly  to  touch  this 
band.  Thus  when  the  jar  is  sufficiently  charged  a  flash  goes 
from  the  knob  at  the  end  of  the  wire  (which  is  an  oak-ball 
covered  with  tinfoil)  to  this  tinfoil  band,  and  from  thence 
spreads  itself  all  over  the  gilt  part  of  the  pattern,  producing  in 
the  dark  a  very  pretty  effect  The  jar  used  in  this  case  is  an 
old  pickle  bottle,  as  perhaps  Fig.  v.  may  suggest,  and  answers 
very  well. 

'  I  may  here  mention  that  by  passing  sparks  from  the  con- 
ductor on  to  the  gilt  edges  of  a  book,  or  the  pattern  outside,  or 
any  metallic  pattern,  very  pretty  effects  may  he  obtained. 
Endless  modifications  of  these  may  be  made,  as  a  strip  of  glass 
with  round  bits  of  tinfoil  gummed  on  in  any  pattern,  near  each 
other.  The  sparks  may  be  coloured  by  placing  over  the  glass 
bits  of  gelatine  taken  off '*  crackers." 

'  DISCHABGINO   RODS. 

*  Choose  a  rather  thin  and  long  bottle,  one  that  will  form 
a  nice  handle.  Put  a  hard  cork  into  its  mouth,  and  through 
it  put  a  copper  wire  bent  into  a  half  circle.  This  wire  must 
be  tightly  fastened  with  thin  wire  to  the  cork,  to  prevent  its 
slipping.  On  to  the  ends  of  the  wire  are  put  oak-balls  covered 
with  tinfoil.  The  wire  being  copper  will  bend  to  suit  any 
sized  jar. 

'  Fig.  VI.  represents  a  pair  thus  made,  uhich  answered  verj 
well. 


'  BRLL  JAR  FOR   PITH   FIOURCS9   fi'iC. 

*  The  object  of  this  piece  of  apparatus  is  to  show  the 
attraction  and  repulsion  of  light  bodies  when  electriBed.  Pith 
figures  made  slightly  heavier  at  the  bottom  dance  in  a  very 
arousing  and  grotesque  way.  The  pith  irofn  the  steins  of  old 
artichoke  plants  will  be  found  very  good  for  this  purpose  and 
easy  to  get.  It  should  be  warmed  till  quite  dry  and  then  cut 
out  with  a  very  sharp  penknife.  The  several  parts  of  the 
figures  may  be  gummed  together.  Pith  balls  should  also  be 
made  for  this  experiment  and  for  numerous  other  pieces  of 
apparatus.  In  Fig.  vii.  o  is  the  end  of  the  conductor^  The 
bell  jar  p  is  one  of  the  glass  shades  used  for  candlesticks, 
inverted.  The  top  is  closed  with  a  cork,  through  which  runs 
a  wire  terminating  in  one  of  our  tinfoiled  oak- balls.  To  the 
other  end  is  fastened  a  circular  disc  of  cardboard  covered 
with  tinfoil,  a  pith  ball  covering  the  extreme  point  to  |ireveDt 
loss  of  electricity.  Thus  the  disc  q  can  be  raised  or  lowered. 
The  glass  must  be  thoroughly  warmed  and  then  placed  on  a 
sheet  of  tinfoil,  having  on  it  the  pith  figures,  &c.,  which  are 
to  dance.  On  placing  the  knob  in  contact  with  that  on  the 
conductor  and.  working  the  machine  the  figures  will  dance 
vigorously. 

*THB   BLRCTRICAL   PISTOI^ 

*  The  object  of  the  electrical  pistol  is  to  show  the  power  of 
an  electric  spark  to  explode  a  ntixture  of  oxygen  and  hydrogen 
in  the  proportion  I  to  2  volumes. 

*  R  (Fig.  viii.)  is  a  tin  tube  fitting  on  to  the  handle  t,  which 
is  the  end  of  an  old  walking-stick,  a  is  a  glass  tube  going 
through  a  hole  in  the  tin  barrel,  and  through  it  runs  a  wire, 
the  outside  end  of  which  terminates  in  a  small  lead  bullet 
The  other  end  reaches  to  within  ^  of  an  inch  of  the  inside  of 
the  tin  barrel,  and  must  not  be  pointed.  The  experiment  is 
performed  thus.  Fill  the  barrel  with  the  mixture  of  oxygen 
and  hydrogen  and  cork  it  up  tightly,  then  pass  sparks  from 
the  conductor  to  the  lead  bullet.  These  sparks  will  be  repro- 
duced at  the  end  of  the  wire  inside  the  barrel  and  go  to  the 
tin,  and  the  gases  will  explode,  blowing  out  the  cork  to  a  con- 
siderable distance. 


'  We  have  often  done  this  with  a  mixture  of  coal-gas  and 
air,  by  holding  the  tube  downwards  over  a  gas  burner,  and 
allowing  it  to  be  partly  filled  with  gas.  Several,  and  some- 
times many,  tries  are  required  before  success  comes,  but  we 
have  often  by  practice  made  it  go  off  several  times  in  suc- 
cession.' 


MEETING  HELD  APRIL  Bi^Donattans:  Corals 
from  the  Carboniferous  Limestone,  by  Mr.  S.  G.  Perceval : 
Minerals  from  Devon  and  Somerset,  by  Mr.  R.  Wheeler. 

The  following  Paper,  by  C.  M.  Kerr  (present  Rugbeian), 
was  then  communicated  by  Mr.  Wilson  : — 

'an  excursion  of  MR.  wilson's  qbological  class  to 

MOUNT  SORREL. 

'  Mount  Sorrel  is  situated  about  8  miles  N.  W.  of  Leicester, 
and  consists  of  granite,  or  more  strictly  speaking  syenite.  On 
approaching  the  S.  W,  side  there  is  a  section  exposed,  close 
to  the  church,  shewing  the  joints  admirably.  On  ascending 
the  hill  on  that  side,  about  100  yards  east  of  the  church,  the 
granite  is  again  exposed  and  shews  glacial  markings,  ranging 
generally  £.  and  W.  We  examined  the  surface  soil,  wherever 
exposed,  for  drift ;  and  all  the  way  up  the  sides,  as  well  as  on 
the  very  top,  small  glacial  flints  were  to  be  found.  The  rest 
of  the  soil  was  wholly  composed  of  disintegrated  syenite.  It 
is  striking  that  this  atmospheric  soil,  as  it  may  be  called,  should 
be  so  thick ;  it  proves  that  the  surface  of  the  syenite  is  being 
broken  up  by  atmospheric  agency ;  and  it  plainly  divides  into 
sand,  grains  of  quartz,  and  felspathic  soil.  Specimens  of 
syenite  in  all  stages  of  disintegration  were  easily  found  in  an 
excavation  about  8  feet  deep  near  the  windmill. 

*  To  the  N.  a  section  has  been  recently  exposed  con- 
sisting of  the  red  marl  which  surrounds  Mount  Sorrel,  lying 
on  an  incline  away  from  the  hill,  and  above  it  a  layer,  about 
2  feet  thick,  of  glacial  drift,  containing  abundant  chalk  pebbles 
well  striated.  The  matrix  is  a  sticky  brown  clay,  very  closely 
resembling  the  glacial  drift  in  the  Rugby  Pit,  and  elsewhere 
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in  onr  neighbourhood.  There  is  also,  a  little  further  east, 
another  drift,  consisting  of  a  reformation  of  red  sandstooe, 
passing  into  a  reformation  of  lias:  it  contained  pebbles, 
nodules,  and  fossils  of  various  ages,  some  of  them  striated 
Opposite  this  section  is  a  slope  of  syenite  from  which  the 
surface  soil  has  been  removed,  shewing  fresh  slriation,  and  all 
rounded  and  moulded  by  ice. 

'  While  we  were  there  the  workmen  were  preparing  to 
blast  a  portion  of  this  cliff:  a  hole  having  been  drilled,  35lbs. 
of  powder  were  put  in.  We  retired  to  a  sufficiently  safe 
distance,  and  watched  the  result  The  fuse  was  lighted,  and 
after  a  lapse  of  3^  minutes  the  whole  mass  was  thrown  in 
huge  blocks  to  the  bottom  of  the  slope. 

'  After  this  we  went  into  the  quarry,  and  examined  the 
machines  for  breaking  up  granite.  Two  great  jaws  consisting 
of  iron  blocks,  grooved  downwards,  and  nearer  together  at  the 
base  than  at  the  top,  received  the  blocks  of  granite  as  they 
were  shovelled  in  and  crushed  them.  The  wear  of  these  jaws 
is  so  great  that  they  only  last  about  a  fortnight :  all  the  while 
the  machinery  keeps  up  a  deafening  roar.  The  blocks  of  granite 
after  the  pounding  fall  into  a  long  cylinder,  revolving  on  an 
oblique  axis,  with  small  holes  at  the  top  through  which  the 
dust  falls,  then  holes  a  little  larger  for  the  pebbles  for  gravel 
walks,  then  holes  larger  still  for  the  stones  for  road  mending. 
These  fall  through  the  revolving  sieve  into  trucks  in  which  they 
are  borne  to  their  various  destinations.  The  whole  of  the  machine 
house  and'  the  machinery  is  covered  by  a  thick  layer  of  fine 
white  dust,  which  would  perhaps  make  very  good  material  for 
pottery  and  china.  All  blocks  required  of  a  particular  form, 
for  curb  stones,  paving,  &c.,  are  cut  by  hand. 

*  Mr.  Hamblyn,  the  manager  of  the  works,  then  took  us 
all  on  an  engine,  and  we  ran  down  the  straight  private  line 
to  Barrow,  standing  about  all  over  the  engine,  and  holding  on 
as  best  we  could.  There  we  examined  a  cutting  in  the  lias, 
just  at  its  base  above  the  Rhastic  beds.  On  the  line  we  noticed 
a  block  of  slate  such  as  is  found  at  Swithland.  We  also,  on 
our  return,  stopped  our  engine  in  order  to  go  and  examine 
a  limestone    quarry.       The  partings  between   the   beds  of 


limestone  consist  of  beds  of  the  most  finely  laminated 
shale. 

*  We  then  whizzed  up  the  line  to  the  granite  quarry  once 
more,  and  examined  the  junction  of  the  red  sandstone  and 
the  syenite.  It  was  very  well  exposed:  the  red  sandsfone 
rests  on  the  granite,  its  dip  being  steeper  nearer  the  hill^ 
while  amongst  it  were  occasional  water-worn  boulders  of 
granite,  round  which  the  sandstone  was  deposited  when 
Mount  Sorrel  was  an  island. 

'  In  the  face  of  the  cliff  below  the  windmill  is  what  appears 
to  b^  a  vein,  or  it  might  be  an  interstratified  mass,  of  a  bluish 
syenite,  more  like  basalt,  which  is  used  for  the  same  purposes 
as  the  granite,  and  is  preferred  by  some  persons.  It  seemed 
to  dip  W,  N.  W.  at  a  high  angle,  and  in  some  parts  was 
sharply  defined ;  but  elsewhere  not  so.  One  great  mass  we 
saw,  by  its  position  part  of  the  vein,  but  by  its  structure  and 
colour  belonging  to  the  general  syenite.  Here  also  were 
grains  of  iron  pyrites  in  veins  in  the  syenite. 

'  Then  we  went  to  the  Rectory,  where  we  enjoyed  a  wash 
and  a  dinner,  thanks  to  the  hospitality  of  the  Rector ;  and  then 
by  our  omnibus  to  Leicester,  and  thence  after  spending  a  very 
happy  day  by  train  to  Rugby. 

'  The  thanks  of  our  whole  party,  14  in  all,  are  due  to  Mr. 
Hamblyn  and  his  foreman,  who  shewed  us  everything  that 
could  be  seen  in  the  time;  and  especially  to  Mr.  Gillson,  of 
Rugby,  son  of  the  Rector,  who  arranged  the  whole  excursion, 
and  thereby  gave  us  no  small  pleasure  and  profit.' 

W.  B.  Lowe  (member)  then  read  a  Paper  on  the  '  Manu- 
facture of  White  Lead!  producing  specimens  of  the  pots  used 
and  the  lead  in  various  stages. 

The  President  then  read  a  Paper  lately  published  by  M. 
H.  Bloxam,  Esq.,  on  the  Bottle  found  at  Lawford,  and  ex- 
hibited last  year  to  the  Society. 

The  President  then  read  a  Paper  on  the  '  Geographical 
Distribution  of  the  Sequoia^  or  Wellingtonia^  and  gave  an 
account  of  Professor  A.  Gray's  views  on  the  subject. 

B 
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MEETING  HELD  MAY  2^:—Exhanium$:  Sumen- 
leas  form  of  Ground  Ivy  from  the  Barbj  Road,  by  the  Presi- 
dent; Living  Corals,  by  Rev.  T,  N.  Hutchinson;  Two  Photo- 
graphs of  Sequoia  gigantea,  and  Collection  of  Photographs 
of  the  Yosemite  Valley,  California,  lent  by  Mr.  Power. 
Donation :  Case  of  Insects  from  Geneva,  by  Mr.  Melly  (o.  b.) 
G.  L.  King  read  a  Paper  on  '  Gun  Cotton.^ 
Mr.  Wilson  then  read  the  following  Paper  on  '  The  Rugby 
Drifts  and  exhibited  a  series  of  fossils  from  the  L.  and  N.  W. 
Railway,  near  the  Clifton  Road  Bridge: — 

*  On  April  10,  1873,  and  some  following  days,  I  visited  the 
cutting  of  the  L.  and  N.  W.  Railway  between  the  station  and 
the  Clifton  Road.  Between  the  two  bridges  the  line  was 
being  widened  on  the  east  side,  so  as  to  admit  of  a  fourth  line 
of  rails.  The  east  side  was  exposed  for  about  200  yards  on 
both  sides  of  the  bridge  nearest  the  station.  At  the  northern 
end  the  undisturbed  lias  clay  was  exposed  to  about  the  depth 
of  4  feet,  and  was  covered  by  brewn  clay  and  sand  containing 
various  water-worn  pebbles.  At  the  bridge  the  surface  of  the 
lias  is  about  2  feet  above  the  line,  and  it  sinks  to  the  level 
of  the  line  just  south  of  the  bridge. 

'  From  this  lias  I  obtained  a  series  of  Ammonites,  which  I 
exhibit,  and  which  are,  I  believe,  A.  Brookii,  and  A.  BirchiL 

*  The  whole  face  of  the  cutting  is  therefore  in  the  drift,  and 
it  is  on  this  that  a  few  remarks  ought  to  be  made,  as  it  may  be 
long  before  it  is  again  exposed. 

*  Immediately  resting  on  the  lias  is  a  bed  of  from  10  to  12 
inches  of  dark  brown  greasy  clay,  very  full  of  small  chalk 
pebbles ;  then  came  from  3  to  5  feet  of  brown  greasy  clay, 
^ith  very  little  chalk  and  no  pebbles,  or  very  few;  over  all 
was  a  drier,  sandier  brown  clay  with  pebbles  of  the  so-called 
northern  drift — i,e ,  of  quartzite,  containing  often  pockets  or 
instratified  patches  of  sand  finely  stratified.  In  it  there  are 
abundantly  to  be  found  striated  chalk  pebbles,  and  flints,  mixed 
with  blocks  of  red  marl  and  sandstone.     At  the  top  of  all,  but 
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without  any  decided  line  of  separation,  is  the  so-called  northern 
drift,  consisting  of  sand  and  gravel,  with  abundant  flints  and 
quartzite  pebbles. 

*  The  examination  of  thb  section  has  suggested  to  me  as 
probable  what  has  been  floating  about  in  my  mind  for  some 
years  as  a  hypothesis  on  which  to  observe  these  perplexing 
drifts.  A  reference  to  pp.  27 — 31  of  the  Society's  Reportfor  1868 
will  shew  how  far  this  hypothesis  is  a  modification  of  the  views 
I  then  entertained.  It  seems  possible  that  what  we  have  been 
calling  the  northern  drift,  and  separating  from  the  glacial  drift 
in  origin,  and  in  time,  and  in  mode  of  deposit,  may  be  only  a 
later  member  of  the  glacial  drift  and  very  intimately  connected 
with  it.  After  the  surface  of  this  part  of  the  country  had 
assumed  its  present  general  outline  of  hill  and  valley,  after  its 
drainage  system  had  been  established,  by  the  combined  action 
of  sea  and  river  and  rain,  it  seems  to  have  begfln  to  sink  to 
the  sea  level  once  more.  The  soft  clayey  shores  easily 
yielded  to  the  waves  in  the  estuaries,  and  a  shore  deposit  was 
formed  of  which  the  main  ingredients  were  derived  from  the 
clays  in  the  immediate  vicinity.  But  the  presence  of  chalk 
pebbles  in  this  deposit  shews  that  some  agency  was  conveying 
it  hither  from  the  east  or  north-east.  I  do  not  know  how  far 
to  the  west  this  drift  extends.  It  is  found  abundantly  here 
just  below  the  crests  of  the  hills,  down  to  perhaps  310  feet 
above  the  sea.  It  certainly  extends  northward  as  far  as  Mount 
Sorrel,  for  our  geological  excursionists  saw  it  exposed  on  the 
northern  flank  of  Mount  Sorrel  to  great  perfection  last  Term, 
and  it  was  precisely  like  what  we  are  here  so  familiar  with. 
I  conceive  this  to  have  been  effected  by  floating  ice  of  no  great 
mass.  The  perplexity  to  me  is  that  we  are  on  the  west  of  the 
watershed,  and  I  see  no  gap  through  which  the  floating  ice 
would  readily  pass.  Some  such  gap  may  then  have  existed 
and  now  be  stopped  up  by  drift,  and  there  are  other  circum- 
stances which  render  this  a  not  unlikely  solution  of  the  diffi* 
culty.  As  the  land  sank  further  it  ceased  to  supply  so 
exclusively  the  materials  for  the  deposits  that  covered  it. 
Hence  the  clays  that  rest  on  these  blue  drift  clays  are  more 
varied  and   generally   brown.     They   contain  admixtures  of 
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sand,  and  sometimes  the  sand  is  very  pure.  These  brown 
clays  and  this  sand  seems  very  plainly  derived  from  the  trias 
marls  and  sandstones  which  lie  north  and  north-west  of  us. 
The  direction  of  the  drift  then  must  have  been  shifted  a  few 
points,  or  gone  round  from  N.  E.  to  N.  or  thereabouts.  Siill, 
however,  chalk  blocks  are  found  in  this,  and  lai^e  oolitic 
blocks  and  pieces  of  upper  lias,  mixed  with  blocks  of  sandstone 
of  triassic  origin.  All  this  indicates  an  origin  N.  N.  E.  of 
Kugby,  from  which  alone  this  mixture  could  be  obtained. 
Here  too  we  begin  to  find  the  well-worn  and  extremely  hard 
pebbles  of  quartzite,  varying  from  almost  transparent  quartz  to 
dark  liver  colour  crystalline  quartzite,  which  is,  in  fact,  a 
metamorphosed  grit.  And  higher  up  we  find  these  and  the 
flints  mixed  together  in  varying  proportions,  and  forming 
what  is  called  the  northern  drift.  This  seems  to  me  now  to 
be  only  another  stage  of  the  glacial  drift.  The  country  had 
sunk  still  further,  and  stones,  which  now  floated  over  it  on  ice, 
or  were  drifted  by  currents,  were  brought  from  greater  dis- 
tances ;  and  these  water-worn  pebbles  were  derived  from  the 
lower  trias  or  hunter  beds,  somewhere  to  the  north  of  us  at 
a  considerable  distance.  In  these  hunter  beds  is  a  deposit  of 
loose  conglomerate  of  such  pebbles,  so  that  the  rolling  and 
rounding  of  them  must  be  referred  not  to  the  glacial  age  but 
to  one  far  preceding  it,  dating  back  to  the  beginning  of  the 
secondary  age.  They  are  an  old  shore  deposit,  a  pebbly 
beach  of  triassic  age,  never  completely  compacted,  and  now 
dispersed  over  this  part  of  the  country  in  the  gravel  The 
character  of  the  pebbles  generally  confirms  this  view,  and 
this  general  view  seems  to  me  to  explain  many  things  which 
have  been  perplexing: — these  vast  accumulations  of  drift 
sand  at  Hillmorton,  at  Uarborough,  in  Rugby,  and  elsewhere. 
It  seemed  impossible  to  assign  them  a  place  in  the  series; 
they  graduate,  in  fact,  without  a  break  into  the  pebble  drift 
above,  and  the  chalk  and  lias  drifl  below. 

*  There  seem  to  me  therefore  now  some  grounds  for  believ- 
ing that  our  general  drift  here  is  not  divisible  at  all,  but  is  the 
result  of  one  continuous  process  performed  while  the  land  was 
sinking,  the  materials  at  first  being  derived  from  the  imme- 
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diate  neighbourhood,  and  afterwards  from  greater  and  greater 
distances.  The  sands  would  be  separated  from  the  rest  by  the 
action  of  the  currents,  and  it  is  to  them  we  must  look  for  the 
cause  of  such  deposits  of  sand  and  clay  as  are  mentioned  above.* 

'  I  have  stated  the  hypothesis  that  these  water-worn 
pebbles  are  the  remains  of  the  hunter  conglomerate.  But  I 
am  not  acquainted  with  this  conglomerate  in  situ,  and  know 
of  it  only  from  books ;  and  it  is  fair  to  mention  one  or  two 
facts  that  conflict  with  this.  The  stones  that  form  it  may,  to 
a  considerable  extent,  have  come  from  the  eastern  side  of  the 
Warwickshire  coal-field  about  Hartshill,  the  character  of  the 
stones  being  not  at  all  dissimilar,  and  they  may  therefore 
come  hither  not  ice-borne  but  simply  rolled.  The  great  mass 
of  stones  that  form  the  drift  at  Hartshill  are  plainly  derived 
from  the  immediate  neighbourhood,  and  are  not  rolled  but 
angular  and  imbedded  in  triassic  sand.  It  requires  further 
examination  to  ascertain  how  far  these  angular  and  rounded 
stones  graduate  into  one  another.  The  effect  of  this  modifica- 
tion of  my  view  is  not  great ;  it  only  has  the  effect  of  deriving 
the  pebbles  from  a  nearer  source  still  than  the  one  assigned  above. 

<  Some  members  of  the  Society  have  asked  me  what  they 
can  do  by  way  of  useful  study  and  work  in  the  drifts.  I  will 
suggest  one  or  two  things  that  only  require  a  moderate 
knowledge  of  rocks,  and  some  patience.  (1)  To  observe  and 
give  written  descriptions  of  the  drift  wherever  exposed,  describ- 
ing the  amounts  of  sand,  of  clay,  of  rolled  and  angular  stones, 
with  any  remarks  on  the  striation  of  the  stones  or  the  absence 
of  it,  and  on  their  origin.  (2)  In  the  gravel  to  compute  a  few 
percentages  of  flint  and  quartzite,  as  to  number,  and  approxi- 
mately as  to  bulk,  taking  care  to  select  average  localities  in  each 
pit.  (3)  To  extend  their  observations,  as  far  as  time  and  legs 
will  carry  them,  into  the  neighbourhood  of  Kugby.' 

*  'Ihe  oolite  drift  of  firownsoyer  is  certainlj  perplexing :  I  have 
already  described  it  to  the  Society ;  and  all  that  can  be  raid  of  it  here 
ia  that  it  underlies  the  pebble  drift,  and  seems,  therefore,  to  correspond 
to  the  middle  portion  of  the  general  drift.  It  is  not  exposed  anywhere 
to  its  base,  and  not  sufficiently  known  as  to  its  extent  to  enable  me  to 
speak  positively  about  it. 
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MEETING  HELD  JUNE  Ti— Donation:  Cuaecuun 
of  Economic  Plants,  by  Rev.  A.  Bloxam.  ExhUntiom:  Ver- 
tebrsd  of  large  Icthyosaurus,  from  Victoria  Lime  Works ; 
Upper  Lias  Shells,  from  Drift  of  Mount  Sorrel,  by  Mr. 
Wilson;  Ammonites  Conybeari,  by  F.  Arnold;  Primrose, 
shewing  two  storeys  of  peduncles,  by  the  President;  Mamestra 
Persicarias,  bred  in  1873,  by  Mr.  S.  Haslam;  Grass  growiug 
through  a  Stick,  by  H.  W.  Trolt. 

H.  W.  Trott  then  read  an  *  Account  of  an  Expedition  of 
t/u  Botanical  Section  to  Ptincetliorpe.^ 

*  On  Monday,  May  the  19th,  the  Botanical  Section  had  an 
expedition  to  Princethorpe — a  village  on  the  red  sandstone 
beyond  Frankton,  about  7  miles  distant  On  arriving  at  the 
Princethorpe  Wood  we  found  the  Orobus  tuberosus  (a  Pea- 
flower  not  to  be  found  wiihiu  the  five-mile  radius)  and  several 
Grasses  and  Sedges,  amongst  which  were  Melica  uniflora  and 
Carexsylvatica;  and  lastly,the  great  Star  wort  (Stellariaholostea), 
a  few  specimens  of  which  were  found  to  be  attacked  by  the 
fungus,  Ustilago  antherarum,  so  called  because  it  is  found  on 
the  antliers  of  certain  flowers.  Leaving  Princethorpe  Wood 
behind  us,  we  set  out  on  our  return  to  Rugby.  We  did  not 
forget  to  pay  a  short  visit  to  Frankton  Wood,  but  did  not 
expect  to  find  it  so  destitute  of  flowers  as  it  then  was;  though 
no  doubt  later  in  the  season  it  will  reward  the  botanist  for  bis 
trouble.  Having  paired  through  the  wood,  we  found  the 
Helmet  Orchis  in  bud,  and  close  by  the  leaf  of  the  Adder's- 
tongue  Fern  just  appearing  above  the  ground.  We  then 
continued  our  walk,  arriving  at  Rugby  about  7.30. 

'  The  variety  of  fungus  which  1  mentioned  above  (the  Usti- 
lago antherarum)  attacks  the  Silene  and  red  and  white  Lychnis 
as  well  as  the  Starwort,  all  of  which  belong  to  the  Pink  family. 
The  different  varieties  of  Ustilago  attack  chiefly  the  Grasses, 
Sedges,  and  Pinks.  The  spores  (or  reproductive  cells)  of  the 
Ustilago  are  simple,  springing  from  delicate  threads,  or  pro- 
duced in  the  form  of  closely-packed  cells,  which  ultimately 
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break  up  into  a  black  powdery  mass,  as  is  the  case  here.  This 
fungus  is  much  the  same  in  appearance  as  the  mildew  of  wheat 
or  Puccinia  graminb,  though  it  differs  somewhat  from  it  in 
form.' 

W.  B.  Lowe  then  read  the  following  Paper  on  '  Cohesion 

of  Water  at  various  Temperatures.^ 

*  Tlie  following  experiments  were  suggested  by  a  remark 
made  in  one  of  Mr.  Wilson's  lectures  on  heat  on  the  continuity 
of  the  states  of  matter.  It  occurred  to  us  to  examine  whether 
the  degree  of  fluidity  of  water  varied  at  different  temperatures, 
and  we  intended  to  try  it  especially  at  temperatures  very 
near  0<*C.  These  experiments  were,  however,  unavoidably  in- 
terrupted, and  we  are  obliged  to  offer  them  in  an  unfinished  con- 
dition to  the  Society.  They  cannot  be  resumed,  as  their  value 
depends  on  the  identity  of  the  apparatus  used  throughout. 

*  Our  method  was  to  allow  water  at  different  temperatures 
to  drop  slowly  from  a  pipette  with  a  glass  stopper,  and  to 
count  the  number  of  drops  that  went  to  lOOc.c.  The  follow- 
ing table  of  results  obtained  by  W.  B.  Lowe  will  be  intelligible 
at  a  glance. 

*  It  must  be  admitted  that  some  precautions  were  not 
adopted  that  must  be  observed  in  repeating  these  experiments, 
if  any  one  should  think  it  worth  while ;  we  did  not  observe 
tbem,  as  we  regarded  them  as  preliminary  only.  It  is  plain 
that  the  temperature  of  the  air,  the  degree  of  moisture  of  the 
air,  and  the  pressure  of  the  barometer,  ought  to  have  been 
observed  in  order  to  make  the  results  accurate. 

*  But  it  is  probable  that  the  corrections  which  would  follow 
from  these  observations,  even  if  they  could  be  computed, 
would  not  affect  the  general  result,  which  is,  that  the  magni' 
tude  of  a  dropf  ceteris  paribus^  steadily  diminishes  as  the 
temperature  rises. 

Volume  in  ex.  of  100  Drops  of  Water  at  Different  Temperaiures 

between  AQ^F  and  WY^F. 

100  =  4.62  at  410F 

100  =  4.62  „  420 
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Namber  of 
Dropt. 
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100 
100 
100 
100 
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4.62 

»» 
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4.55 
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4.48 
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SOT 

100 
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4.473 
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4.494 

99 
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= 

4.41 

99 
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II       il 

4.48 

n 

at 
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Number  of 
Drops. 

Vol.  in  C.C. 

Temperaturo 

100 

IZZ 

4.41 

at 

lOO^F 

100 

ZI^ 

4.41 

j» 

100** 

100 

_^ 

4.41 

»» 

100° 

100 

_^ 

4.396 

»> 

100° 
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z= 

4.34 
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»f 
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100 

zzz 

4.41 

)f 

100° 

100 

II  11 

4.41 

at 
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• 

4.41 

at 

120°F 
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^zz 
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»» 

120° 
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ZZI 

4.382 

yj 

120° 

100 

11^ 

4.396 

>» 

120° 

100 

— 

4.347 

11 

120° 

100 

zzn 

4.34 

It 

120° 

100 

1    II 

4.396 

at 

120° 

.-.100 

4.383 

120«F 

100 

l« 

4.34 

at 

130°F 

100 

s= 

4.347 

» 

130° 

100 

_M 

4.357 

t> 

130° 

100 

zzz 

4.396 

j» 

130° 

100 

znn 

4.34 

»» 

.130° 

100 

z= 

4.284 

>> 
at 

at 

130° 

.MOO 

4.3425 

130°F 

100 

II 

4.284 

14iO°F 

100 

"7~ 

4.326 

11 

140° 

100 

^■" 

4.34 

«t 

140° 

•     100 

= 

4.284 

>> 

140° 

.-.100  =2  4.3085      at  140°F 

The  President .  then  explained  a  chart  of  flowering  dates 
for  1872,  as  compared  with  temperature  and  rainfall. 

B.  R.  Wise  (member)  read  a  Paper  on  the  •  Australian 
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Fatina,*  describing  the  Dingo,  the  Bat,  the  Opossum,  the 
Flying  Squirrel,  and  the  Flying  Mouse. 


MEETING  HELD  JUNE  21  .—Donations :  Boar's 
Teeth  from  India,  by  R.  D.  Oldham ;  Orobanche  minor  (new 
to  the  Flora),  by  Rev.  A.  Bloxam.  ExhUnlions:  Series  of 
the  rarer  Kentish  Orchids,  from  Dorking,  and  Tubers  of  Fig- 
wort  Buttercup  growing  in  the  axils  of  leaves,  by  the  Presi- 
dent; Pelorian  forms  of  Calceolaria,  by  L.  Knowles. 

The  Rev.  C.  J.  E.  Smith  (bon.  member)  read  the  follow- 
ing Paper  on  a  '  Foxglove,*  then  in  flower  in  his  garden. 

'j^BMORMAL   FLOWBR   OF   FOXGLOVB. 

*  The  flowers  of  Foxglove  are  generally  developed  laterally 
upon  the  tall  stem  of  the  plant,  each  flower-stalk  growing  in 
the  axil  of  a  leaf,  but  bending  across  the  stem  so  as  to  hang  upon 
the  side  opposite  the  leaf;  that  which  is,  botanically  speaking, 
the  uppermost  petal,  becoming  thereby  the  lowest  in  position 
(as  happens  in  Orchids),  and  affording  a  convenient  landing  for 
the  humble-bees  which  revel  in  this  flower.  The  inflores- 
cence is  indeterminate^  and  there  is  no  terminal  bud  what- 
ever. 

*  About  a  fortnight  ago,  however,  I  observed  a  terminal 
bud  begnining  to  develope  at  what  would  generally  be  about 
half  the  natural  height  of  the  stem.  It  was  then  unopened, 
but  it  was  easy  to  see  three  or  four  petaloid  leaves  amidst  a 
thick  mass  of  small  ordinary  leaves,  which  played  the  part  of 
a  very  irregular  calyx  or  involucre  to  the  flower. 

*  There  were  13  stamens  and  a  large  ovary  formed  of 
several  coarse  carpellary  leaves,  each  with  a  thick  style,  the 
whole  having  the  appearance  of  a  bottle  standing  up  in  the 
centre  of  the  flower.  Not  knowing  how  far  it  might  get 
developed  I  got  a  photograph  taken  of  it  (this  was  kindly 
done  by  H.  N.  Hutchinson).  See  Fig.  i.,  Plate  il  A  few  days 
after  a  second  photograph  was  taken,  the  flower  having  opened 
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a  good  deal  more ;  and  to-day  a  third  has  been  taken  (see 
Fig.  ii.y  Plate  n).  The  flower  is  now  fully  developed^  about  4 
inches  across ;  the  petals,  which  are  joined  together  for  some 
distance  around  the  base,  lie  completely  back,  spread  out  as 
far  as  they  can  stretch.  They  are  spotted  all  over  in  the  way 
in  which  the  large  or  uppermost  petal  in  Foxglove  usually  is ; 
they  are  in  four  divisions,  each  shewing  at  the  end  the  outline 
of  two  or  more  lobes.  The  impression  given  is  that  of  the 
materials  of  three  or  four  corollas  clubbed  together  to  form  one. 
The  13  stamens  point  to  the  same  conclusion.  To-day  the 
stamens  have  begun  to  develope  pollen. 

'  There  does  not  seem  to  be  any  prospect  of  a  development 
of  stigmatic  surfaces ;  but  as  the  stigma  is  the  last  part  of 
Foxglove  to  come  to  maturity,  it  is  worth  while  to  wait  some 
days  longer. 

'  There  are  about  a  dozen  proper  flowers  on  the  same  stem 
below  the  monster;  they  are  opening  in  the  usual  order — 
namely,  the  lowest  first;  but  the  monster  took  precedence  of 
all.  As  the  stem  is  cut  short  by  the  abnormal  growth  at  half 
.  its  usual  height,  it  is  natural  to  expect  that  the  side  branches, 
which  spring  from  near  the  base  of  the  stem,  will  grow  more 
than  they  usually  do.  There  are  two  such,  with  some  flowers 
on  each,  and  I  suspect  that  each  of  them  is  going  to  develope 
a  terminal  bud  similar  to  the  one  I  have  described  upon  the 
main  stem. 

*  If  so,  those  who  have  not  yet  seen  this  plant  will  have  an 
opportunity  of  seeing  the  entire  growth  from  beginning  to  end.' 

Mr.  Wilson  then  gave  an  account  of  a  visit  lately  made 
by  him  to  the  Clapham  Cave,  near  Ingleborough>  and  the 
Weathercote  (?ave  and  Victoria  Cave,  near  Settle,  Yorkshire, 
and  illustrated  his  remarks  by  photographs  and  specimens. 

The  following  Paper,  by  E.  Mann  (present  Rugbeian),  on 
a  *  Geological  ExpedUion  to  Ather stone  and  Auncaion,''  was  then 
read. 

*  Last  Monday,  June  9lh,  Mr.  Wilson  took  several  fellows  of 


20 

hu  geological  set,  and  of  tbe  geolc^ical  section,  on  an  expedition 
to  visit  some  quarries  and  a  coal  mine,  near  Atherstone.  The 
party  started  from  Rugby  at  2.15  by  rail,  and  arrived  at 
Atberstone  about  3  p.m.  The  town  of  Atherstone  consists  of 
one  long  street ;  it  is  a  quaint  old  place,  but  has  one  or  two 
handsome  new  buildings  in  it.  The  first  place  the  party  visited 
was  the  kennels,  where  the  Atherstone  hounds  are  kept.  There 
are  60  couples  of  trained  dogs  there,  kept  beautifully  clean  and 
tidy.  They  did  not  stop  there  long,  for  geology  called  them, 
and  there  was  no  time  to  waste.  The  next  place  they  visited 
was  a  quarry,  where  the  millstone  grit  is  worked.  The  face 
of  stone  visible  is  about  thirty  feet  high.  It  dips  west  at  an 
angle  of  about  30^.  The  rock  has  been  highly  metamorphosed 
by  greenstone,  which  is  intrusive  within  the  strata.  This  rock  is 
very  largely  used  for  roads.  Passing  on  from  here  they  went 
along  a  ridge  of  hills  which  rises  about  150  feet  above  the 
plain,  and  is  caused  by  a  fault  which  has  thrown  down  the 
coal  on  the  east.  From  this  ridge,  on  a  fine  day,  an  excellent 
view  is  obtained  of  the  country  round,  even  as  far  as  Mount 
Sorrel.  After  walking  about  four  miles  they  came  to  tbe 
Hartshill  quarries,  which  is  the  only  place  where  the 
greenstone  is  visible,  in  actual  contact  with  the  grit,  in  this 
neighbourhood.  Here  was  seen  to  perfection  how  the  green- 
stone was  forced  in  between  the  strata,  as  the  rock  above  was 
burnt  quite  black  and  was  exceedingly  brittle.  It  is  even 
more  burnt  than  that  belo;nr,  in  some  places.  A  vein  of 
crystallized  quartz  was  here  visible  running  through  the  rock 
in  one  place.  From  here  they  walked  on  to  Stockingfurd,  a 
little  village  near  Nuneaton,  where  the  coal  pit  they  were 
going  to  explore  was  situated.  There  was  some  little  delay 
before  going  down  the  pit,  as  the  foreman  had  to  be  sought 
and  miners*  coats  had  to  be  fetched.  In  the  meantime  one  of 
the  party,  picking  about  on  the  beds  of  shale,  round  the  pit- 
mouth,  found  a  piece  of  sigillaria,  the  fossilized  stem  of  a  tree. 
These  are  not  very  often  found  here,  and  so  it  is  worthy  of 
note.  One  of  the  colliers  said  they  sometimes  found  marks, 
like  the  print  of  hobnails,  on  the  coal,  which  is  not  a  bad 
description  of  the  sigillaria. 
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^  It  was  now  time  to  go  down  the  pit,  and  so  the  party 
prepared^  bj  taking  off  tbeir  coats  and  hats  and  leaving  them 
above,  and  as  many  as  could  got  miners'  coats  and  strong  hats 
to  protect  the  head  if  it  struck  the  roof.  They  had  to  go  down 
in  parties,  as  the  cage  would  not  hold  them  all  at  once.  When 
they  arrived  at  the  bottom  of  the  shaft,  at  first  they  could  see 
nothing,  but  as  their  eyes  got  accustomed  to  the  darkness, 
which  was  absolute  except  for  the  faint  glimmer  of  a  few 
farthing  candles,  they  began  to  peer  about.  The  first  thing  that 
drew  their  attention  was  the  trucks,  which  are  made  up  of 
trays,  ma<l^  by  broad  iron  bands  which  are  moveable,  so  that 
when  the  passages  are  low  some  of  them  can  be  taken  off. 
Preceded  by  the  foreman,  and  followed  by  two  other  colliers 
to  see  that  none  of  the  party  got  lost,  they  picked  their  way 
through  passages,  which  were  too  low  to  be  at  all  pleasant  to 
walk  in.  After  scrambling  along  some  distance  they  came  to 
a  place  where  the  roof  had  fallen  in,  and  was  being  propped 
up  with  wooden  posts.  A  Utile  further  on  the  guide  stopped 
suddenly,  and  told  them  he  thought  he  heard  the  roof  coming 
in  a  little  further  on.  They  stopped  to  listen,  but  could  not 
hear  anything  as  the  number  of  the  party  was  too  large  to  get 
absolute  quiet.  However  it  was  not  thought  advisable  to  go 
further,  so  they  turned  back  and  went  down  another  passage. 
Here  in  one  place  was  a  band  of  ^lay  between  the  layers  of 
coal.  A  little  further  on  there  was  a  place  at  which  the  floor 
had  been  squeezed  up  to  meet  the  roof.  After  seeing  this 
they  retraced  their  steps,  and  went  to  see  the  furnace  which 
draws  air  through  the  workings  where  the  men  are.  As  there 
was  nothing  more  to  see  they  went  up  again,  and  after  a  wash, 
which  was  much  needed,  they  went  to  see  the  place  where  the 
coal  crops  out.  They  saw  one  spot  where  the  coal  had 
been  actually  worked  at  the  surface  without  any  shaft  or 
tunnel.  In  auuther  place  close  by  there  are  two  tunnels 
which  go  into  the  ground  following  the  strata,  but  which 
arc  now  disused.  At  one  of  these  the  coal  can  be  seen  quite 
plainly,  dipping  at  an  angle  of  about  50^  Clay  iron  ore 
is  worked  at  the  same  place,  but  it  is  sent  away  to  be  smelted. 
From  here  they  turned  their  steps  to  Nuneaton,  and  arrived 
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there  in  good  time  for  a  train  at  8  p.ni.,  which  reached  Rugby 
at  about  8.40.  The  day  could  not  have  been  more  favourable, 
and  I  am  quite  sure  that,  without  exception,  all  the  party 
enjoyed  themselves  exceedingly.' 

Mr.  iSidgwick  (hon.  member)  then  read  the  following 
'  Experimenti  on  AnU,^ 

*  In  the  last  few  days  I  have  been  observing  a  small  colony 
of  ants  in  my  garden. 

*  They  are  established  under  some  ivy  which  abuts  on  a 
path,  and  they  have  occasion  (for  social,  commercial,  or  poli- 
tical purposes,  I  don't  know  which)  to  cross  this  path  to  the 
scene  of  action  on  the  other  side.  I  have  not  examined  where 
they  come  from,  or  where  they  go  to ;  and  the  only  point  I 
have  been  observing  is  their  mode  of  action  across  the  path. 

*  The  first  glance  would  lead  one  to  suppose  they  are 
wandering  aimlessly :  but  only  the  first  glance.  They  never 
run  straight  for  more  than  a  short  way ;  then  comes  a  slight 
swerve  to  the  right  or  left,  with  much  action  of  the  antennae : 
then  another  little  run^  and  then  another  swerve ;  and  so  on. 
It  is  this  constant  slight  swerving  which  gives  the  first  air  of 
aimlessness ;  but  a  very  little  watching  shews  that  their  swerv- 
ing is  within  narrow  limits,  not  more  than  an  inch  at  most, 
and  rarely  so  much ;  and  that  their  general  direction  is  very 
straight. 

'  How  do  they  find  their  way  ? 

'  Not  by  sight,  clearly :  for  they  would  not  have  to  swerve 
at  alL 

<  I  tried  two  small  experiments  to  solve  this,  both  with 
results  which  were  amusing  and  interesting. 

*  On  Thursday  I  waited  till  a  part  of  the  track  was  clear 
of  ants,  so  that  they  might  not  see  my  manoeuvres ;  and  then 
with  a  sudden  sweep  I  drew  my  two  fingers  across  their  path, 
not  removing  any  stones,  but  only  sweeping  off  particles  of 
dust  and  grit,  and  making  the  road  a  little  rougher,  certainly 
not  so  as  to  form  any  obstacle  to  an  ant 

*  Up  they  come,  trotting  and  swerving  at  a  good  pace. 
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Then  the  front  one  reaches  the  part  where  my  finger  had 
been.  Stops  dead.  Trots  off  to  the  rights  stops  again,  trots 
off  to  the  lefty  back  and  forward,  round  and  about:  only 
across  those  finger-marks  he  will  not  go.  Meanwhile  his 
antennae  are  going  at  a  frightful  rate.  Soon  he  is  joined  by 
another.  Same  mauGBUvre.  Then  another.  At  last  there  is  a 
crowd  on  each  side  of  the  imaginary  barrier,  no  one  daring  to  cross. 
Ultimately  a  daring  spirit  goes  over,  finds  his  friends  on  the 
other  side,  speaks  a  friendly  word,  and  goes  contentedly  home. 
Soon  he.  is  followed  by  another ;  but  it  was  a  long  time — I 
should  think  an  hour— before  they  seemed  quite  comfortable 
in  crossing  the  place. 

'  On  Friday  morning  I  waited  again  till  there  were  no 
passengers  in  sight,  and  then  blew  a  puff  of  the  smoke  of— -a 
fragrant,  but  strong  smelling  herb^-across  the  path.  Exactly 
the  same  effect  was  produced.  Long  after  the  smoke  was 
quite  vanished  (to  human  eyes)  the  ants  came  up  to  the  place, 
stopped,  felt  about,  went  back,  came  up  again,  and,  in  short, 
were  completely  bewildered. 

*  I  especially  noticed  that  in  this  case  they  were  not  the 
least  like  insects  running  away  from  smoke — [they  would 
scamper  straight  off  in  a  fright] — but  they  were  simply  baffled 
by  it. 

'  The  facts  seem  to  me  to  point  to  smell  being  the  sense 
which  guided  them.  The  first  experiment  might  point  to  touch, 
but  the  second  could  not. 

'  Perhaps  some  member  of  the  Natural  History  Society  can 
throw  light  upon  the  point.  It  is  in  this  hope  I  have  written 
this  note.' 

The  President  called  attention  to  a  similar  observation 
by  Mr.  Hague,  of  California,  recorded  in  a  recent  number 
of  *  Nature.' 


MEETING  HELD  JULY  5  :— ^xAiWtfon:— Carda- 
mine    impatiens,    from    Harborough    Magna,    by    Rev.    A. 
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Bloxam ;  Eggs  and  Five  Stages  of  the  Caterpillar  of  the  Puss 
Moth,  by  A.  J.  Solly. 

C.  M.  Chadwick  made  some  remarks  on  the  fact  that  the 
Chickens  of  the  Bev.  C.  T.  Arnold  had  been  eaten  up  by 
Rooks,  and  reported  that  other  similar  cases  are  on  record 
whenever  Rooks  are  hard  pressed  for  food. 

The  following  account  of  an  *  Entomological  Expedition  to 

Frankton  Wood  on  June  11  th^  by  H.  A.  Bull,  was  then  read:— 

*  It  had  been  settled  for  the  Entomological  Section  to  have 
a  field  day  in  connection  with  one  which  the  Uppingham 
Entomological  Section  was  going  to  make  in  a  wood  near  that 
place.  The  day  before  was,  however,  so  very  unpropitious 
that  it  was  deemed  expedient,  owing  to  the  quantity  of  rain 
which  had  fallen,  not  to  go.  It  is  needless  to  say  that  every 
one-  was  much  disappointed ;  the  only  thing  was  to  wish  fur 
better  luck  next  time.  Let  us  hope  that  the  next  time  the 
Entomological  Section  is  going  to  make  an  expedition  that 
the  then  head  of  the  school  will  be  more  successful  in  his 
attempt  to  keep  up  the  school  barometer — that  is  to  say,  if  he 
happen  to  be  serving  on  the  meteorological  staff.  This  time, 
although  he  had  received  most  strict  injunctions  from  Mr. 
Sidgwick  *'  to  be  sure  and  have  the  glass  high  and  steady,"  be 
signally  failed,  and  the  consequence  was  that  on  the  day  before 
the  glass  stood  at  its  lowest  point  so  far  this  Term.  It  was 
in  this  way  that  we  did  not  go  to  Uppingham,  but  at  ten 
o'clock  the  day  cleared  up  so  well  that  Mr.  Sidgwick  deter- 
mined *Ho  collect  his  shattered  forces''  and  try  his  luck  at 
Frankton  instead.  Accordingly,  we  started  by  the  train 
at  12.30  and  arrived  there,  happily  without  any  accident,  at 
12.45.  We  then  began  to  set  to  work,  and  the  first  capture 
was  an  oak  eggar  caterpillar,  by  Vicars ;  then  Mr.  Sidgwipk 
found  some  caterpillars  in  the  catkins  of  a  sallow  bush,  and 
two  of  us  spent  some  time  in  looking  for  more.  Nothing  much, 
however,  turned  up  till  we  reached  the  wood,  but  when  there 
we  began  to  catch  things  at  once.  They  were  mostly  geo- 
metrae  till  some  one  turned  up  a  "  Euphrosyne  "  or  two — that 
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means,  in  plain  English,  "  A  large  pearl-bordered  Fritillary," 
but  the  initiated  will  understand  what  it  was  bj  its  shorter 
name,  which  vias  probably  given  it  because  it  was  like  some^ 
thing — but  no  one  knows  Exactly  what  After  tramping  about 
the  wood  a  considerable  time  I  turned  up  a  moth  called 
"  Ueliodes  arbuti,"  of  which  we  took  a  considerable  number 
altogether.  They  fiy  about  in  long  grass,  and  are  extremely 
hard  to  see. 

*  Mr.  Sidgwick  then  took  a  very  good  geometer,  one  of 
the  carpets,  which  went  by  the  plain  and  simple  name  of 
Cidaria  silaceata.  However  it  is  new  to  the  list,  which  is  a 
good  thing,  and  Mr.  Sidgwick  is  to  be  congratulated  for  his 
great  dexterity  in  adding  it  to  his  other  captures. 

*  We  tried  beating  for  caterpillars  into  an  inverted  um* 
brella,  but  it  was  no  use;  and  after  a  few  more  insignificant 
captures — amongst  which  Solly  took  a  very  worn  pudibunda, 
laying  its  eggs — we  turned  our  steps  to  the  station.  It  began 
to  rain  pretty  heavily,  but  we  managed  to  survive  and  got 
home  again  without  accident,  though  in  rather  a  moist  con* 
dition.' 

The   President   then   read   a   note  on    ^  Teesdalia  nudi" 

caulisJ* 

•One  fact — properly  belonging  to  the  Botanical  Section- 
may  be  of  sufficient  interest  to  be  brought  before  the  Society. 

*  We  had  growing  in  the  Hillmorton  Road  a  little  crucifer, 
Teesdalia  nudicaulis,  found  in  50  per  cent,  of  the  counties,  and 
16  out  of  18  provinces — yet  rare. 

*  Hardly  recorded  anywhere  else  in  the  county,  except 
only  the  Lower  Hillmorton  Road. 

'  The  last  time  I  found  it  growing  was  in  1871. 

*  In  1872  I  did  not  see  it,  but  J.  Armitage  found  it. 

'  This  year  I  have  looked  for  it  in  vain,  and  it  seems  to 
have  been  driven  out  by  the  grass  and  coarser  herbs.  A 
regular  struggle  for  existence  has  been  going  on.  The  poor 
Teesdalia  seedling  has  failed  in  the  struggle :  its  old  com- 
rades, the  Many-coloured  Forget-me-Not,  the  Whitlow  Grass, 
still  survive,  but  the  little  plant  is  no  more  to  be  found. 
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'  Many  plants  of  Rugby  have  died  out  in  the  memory  of 
man.  The  Radiola  millegrana,  Peplis  portula,  the  Mountain 
Fern,  are  historical  memoirs  of  the  past 

*  The  Heart's  Tongue  and  Hard  Fern,  the  Foxglove  and 
Golden  Rod,  in  the  memory  of  man  known  to  have  been 
common,  are  now  our  rarer  plants. 

*  But  as  far  as  I  know  this  is  the  first  old  inhabitant 
which  has  died  away  in  our  time,  or  since  the  Society  came 
into  existence. 

*  I  may  have  made  a  mistake— I  only  hope  I  have ;  for  I  do 
not  wish  to  lose  the  flower ;  but  I  have  visited  the  spot  6  times 
fruitlessly — last  Term  in  the  Easter  holidays,  and  again  twice 
this  Term,  and  have  not  found  a  single  plant,  where  in  1869 
and  1870  I  found  thousands.* 

The  Rev.  T.  N.  Hutchinson  informed  the  Society  of  the 
death  of  the  two  Hippocampi,  whose  portraits  were  given  in 
the  Report  for  1872.  They  died  for  want  of  food,  as  soon  as 
the  time  of  year  came  at  which  oysters  ceased  to  be  procur- 
able.    Sandhoppers  were  offered  them,  but  without  success. 


MEETING  HELD  OCT.  4 .-^Donation:  Pair  of 
Laplander's  Shoes,  by  A.  W.  L.  Boyd.  Collection  of  Snakes, 
etc.,  sent  from  Rosario,  by  N.  Larden  (a  r.),  corresponding 
member. 

Rev.  T.  N.  Hutchinson  then  exhibited  and  described 
25  Models  of  Foraminifera,  magnified,  and  Casts  of  several 
celebrated  Meteorites. 

L.  Knowles  (associate)  then  read  a  Paper  on  *  Coal^ 
illustrated  by  a  Box  of  Specimens. 


MEETING  HELD  OCT.  18:— The  Report  of  the 
Prize  Committee  was  read,  to  the  effect  that,  in  the  competition 
of  Essays  embodying  original  work  on  any  scientific  subject,  no 
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first  prize  bad  been  awarded,  but  that  equal  second  prizes 
were  to  be  given  to  L.  Knowles  for  an  Essay  on  Coal,  and  V. 
H.  Veley  for  an  Essay  on  the  Cross-fertilization  of  Plants. 

The  Essay  by  V.  H.  Veley  (associate)  was  then  read. 

A  Paper,  by  W.  B.  Lowe  (member),  on  a  *  Tour  in  North 
WaleSy  was  then  read. 


MEETING  HELD  NOV.  \x— Donations:  18  Speci- 
mens of  British  Marine  Animals  caught  off  the  West  Coast  of 
England,  and  preserved  by  C.  M.  Chadwick  (member).  Set 
of  Eggs  of  Scotch  Birds,  by  F.  Sykes. 

The  President  commented  on  the  goodness  of  the  Four 
Collections  of  Plants  sent  up  for  the  Holiday  Collecting  Prize. 
Some  of  the  rarer  specimens  were  then  exhibited. 

J.  S.  Beuttler  (associate)  read  the  following  Paper  on  ^The 
Habits  of  the  Chameleon.'^ 

^The  Chameleon  is  the  most  interesting  of  the  Saurian 
tribe,  and  inhabits  Asia,  Africa,  and  even  Southern  Europe, 
as  a  hot  moist  atmosphere  seems  most  congenial  to  it.  First, 
I  will  say  a  few  words  as  regards  its  structure.  It  has  a  com- 
pressed body,  flattened  to  an  edge  at  the  back,  and  covered 
with  small  scales.  Its  tail  is  capable  of  bearing  the  whole 
weight  of  the  body,  and  of  turning  round  objects  and  grasping 
them.  The  five  toes  of  each  foot  are  divided  into  two  sets  of 
three  and  two  respectively.  Each  set  being  united  with  a 
skin  as  far  as  the  nails,  and  being  placed  in  opposition  to  each 
other,  resembles  the  foot  of  a  parrot  The  ears  cannot  be 
seen,  as  they  are  concealed  under  the  skin.  The  eyes  are  of 
singular  beauty,  each  eye  moving  independently  of  the  other, 
as  if  on  swivels ;  while  one  looks  backwards,  the  other  can  be 
directed  forwards  and  upwards.  They  are  covered  with  a 
thick  skin,  leaving  only  the  pupil  exposed.  Its  tongue  is 
very  peculiarly  constructed,  consisting  of  a  long  tube-like 
cylinder,  with  a  lump  at  the  end,  resembling  an  acorn  with 
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its  cup  cut  in  two.  This  is  covered  with  an  adhesive  saliva, 
to  which  its  prej  adheres.  The  tongue  when  at  rest  is 
contracted,  like  a  telescope,  and  lies  in  the  baj-like  cavity  of 
the  mouth.  When  the  Chameleon  is  irritated  it  opens  its 
mouth  with  a  hissing  noise,  when  the  tongue  may  be  seen  in 
this  position.  The  whole  inside  of  the  mouth,  as  well  as  the 
tongue,  is  of  the  bright  yellow  of  a  ripe  apricot.  The  usual 
colour  of  the  Chameleon  is  a  light  yellowish  green,  which 
changes  into  a  dark  blue  or  brownish  green,  with  spots  of  a 
prominent  red  or  purple.  When  irritated  it  turns  into  a  dark 
green  or  black.  The  change  of  colour  is  thought  to  be  pro- 
duced by  the  inflation  or  contraction  of  its  enormous  lungs, 
which  furce  the  blood  to  the  surface  of  the  body,  contrary  to 
what  might  be  expected.  The  side  of  the  animal  nearest  the 
light  is  invariably  the  darkest.  The  home  of  the  Chameleon 
is  on  low  shrubs,  where  its  movements  are  exceedingly  slug- 
gish while  passing  from  one  branch  to  another.  First  raising 
one  foot  very  cautiously,  it  will  remain  in  this  position  for  a 
considerable  time;  then  it  moves  the  foot  slowly  forward  and 
takes  a  good  grasp  of  the  branch  it  wishes  to  reach,  and  when 
it  has  got  a  firm  footing  it  unwinds  its  tail,  shifts  it  forward, 
and  recoils  it.  The  Chameleon  feeds  principally  on  flies  and 
other  small  insects,  which  it  catches  by  swiftly  projecting 
its  tongue,  then,  having  drawn  the  victim  into  its  mouth,  it 
coolly  mabticates  it,  quite  careless  of  the  poor  fly^s  struggles. 
Food  need  not  often  ba  given ;  in  fact,  it  can  live  for  months 
without  taking  any ;  and  this  has  given  rise  to  the  popular 
idea  that  it  lives  on  air. 

*  My  first  (Chameleon,  which  I  have  here  by  me  in  pickle, 
came  from  the  Cape  of  Good  Hope  about  four  years  aga  On 
its  arrival  I  bought  an  Oleander  tree,  on  which  it  soon  got  to  be 
at  home,  and  as  a  rule  you  always  found  it  on  that  part  which 
faced  the  window,  but  as  night  came  on  it  retreated  towards  the 
centre  of  the  tree.  Whenever  the  tassel  of  the  blind  was  within 
reach  of  the  plant  it  would  make  frantic  attempts  to  get  on  it, 
and  when  it  reached  it,  it  would  climb  to  the  frame  of  the  window 
and  rush  backwards  and  forwards,  clawing  and  beating  its  head 
along  the  glass.     We  were  for  some  time  puzzled  to  know 
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what  this  could  mean,  until  we  saw  one  daj  that  it  was  his 
shadow  that  he  was  so  eager  to  fight.  However,  as  a  rule,  it 
was  of  a  most  gentle  and  quiet  disposition,  and  eventually 
grew  to  be  quite  tame,  taking  flies  from  our  fingers  and 
watching  for  them  as  soon  as  we  entered  the  room.  On  the 
approach  of  winter  he  became  torpid,  and,  as  owing  to  ,a  case 
of  illness  in  the  house,  he  was  not  so  carefully  looked  after,  he 
got  lost.  Months  passed  and  we  saw  nothing  of  him.  How- 
ever, in  spring,  when  the  weather  was  getting  warm  again,  he 
was  found  creeping  out  of  the  ash-pit,  but  unfortunately  with 
his  tail  crushed,  as  we  think  in  the  ash-pit  door.  The  part  of 
the  tail  where  it  was  broken  may  be  plainly  seen.  Wc  washed 
its  mouth  and  throat,  which  were  full  of  ashes,  and  nursed 
and  doctored  it  as  well  as  we  could,  but  it  only  survived  a 
couple  of  hours.  It  would  appear  that  when  the  cold  weather 
set  in  he  crept  into  the  fire-place  for  warmth,  and  got  swept 
out  and  thrown,  away  with  the  cinders,  where  there  is  no 
doubt  be  existed  for  at  least  six  months  without  food  of  any 
kind. 

*  Several  years  elapsed  before  I  could  procure  another. 
However  four  months  ago  I  was  lucky  enough  to  get  the  one 
which  I  now  exhibit.  There  is  this  striking  difference  be- 
tween the  two,  that,  whereas  the  first  was  most  gentle  and 
almost  attachable,  this  one  repels  every  advance  of  friendship 
with  an  angry  hiss.  We  never  knew  that  the  former  had  a 
voice  at  all ;  this  vne's  snarl  may  be  heard  a  dozen  times  a 
day.  The  general  opinion  is  that  this  is  the  lady.  Soon 
after  she  came  she  began  to  shed  her  skin;  the  tail  and  the 
hind  legs  were  the  first  to  pcd  off,  and  the  pieces  of  skin 
banging  about  gave  her  quite #a  beggarly  appearance;  then 
the  head;  and  lastly  the  bacL,  where  one  tiny  piece  still 
remains.  I  have  with  me  portions  of  the  skin,  which  I  picked 
up  as  they  dropped  off.  It  has  a  strange  habit,  when  anyone 
approaches  nearer  than  it  likes,  of  puffing  out  its  body  with 
its  ribs  distended  and  inflating  itself  till  it  4^almo6t  as  large 
again.  In  taking  its  food  it  is  very  shy,  and  tne  only  way  to 
see  it  dart  out  its  tongue  is  to  put  a  dead  fly  on  a  leaf  and  hide 
out  of  sight — when  at  first  it  seems  to  take  no  notice  of  it  at 
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all,  butt  after  &  few  minutes,  turning  its  head  swiftly  towards 
the  leaf,  it  shoots  out  its  tongue,  and  draws  it  back  so  quickly 
that  unless  you  are  watching  very  intently  you  will  not  be 
able  to  see  it.*     It  assumes  various  positions.     When  at  rest  it 
lies  extended  along  a  branch,  with  its  head  upwards ;  some- 
times it  supports  its  body  with  its  hind  legs  and  tail  alone, 
waving  its  front  paws  in  the  air  in  the  same  manner  as  a  pray- 
ing mantis  does.     In  cloudy  weather  it  never  stirs ;  sometimes 
even  scarcely  opening  its  eyes  the  whole  day;  but  a  few 
hours*  sunshine  warms  it  into  activity.     At  first  we  thought 
that  it  did  not  require  any  water,  but  one  day  when  the  tree 
happened  to  be  wetted  in  a  shower  we  saw  the  (Chameleon 
greedily  sucking  the  water  off  the  leaves.     Ever  since  we  have 
put  daily  a  few  drops  of  water  on  the  leaves,  which  it  sucks 
when  thirsty.     If  you  touch  one  of  its  sides  with  your  finger 
it  will  dart  at  it  with  its  mouth  wide  open,  as  if  it  intended  to 
bite,  but  it  rarely  does ;  however,  even  if  it  did,  its  bite  is 
perfectly  harmless.     At  night,  if  you  carefully  approach  the 
Chameleon  with  a  light,  the  eye  turned  towards  the  flame  will 
open  and  move  about,  and  the  corresponding  side  will  change 
colour,  while  the  other  eye  will  remain  for  some  time  fast 
closed  in  sleep  and  no  change  will  be  seen  in  the  colouring  of 
the  body.     There  is  no  difficulty  in  making  it  change  its  colour 
at  any  time.    For  instance,  in  gas  light  it  assumes  a  light  green 
with  an  ashy  white  underneath.     If  you  place  it  on  a  red 
ground  the  copper  colour  becomes  more  prominent  than  the 
green,  but  the  most  striking  change  is  seen  when  it  is  put  on 
anything  black,  for  then  it  grows  almost  as  black  as  the  ground 
on  which  it  is  placed.     When  put  on  any  flat  surface  it  tries 
hard  to  get  off,  but  as  its  claws  are  only  made  for  climbing,  it 
sprawls  about  in  a  most  hopeless  manner,  especially  if  it  is  put 
on  a  sheet  of  glass.     When  it  falls  down,  from  the  breaking  of 
a  leaf  or  tbe  snapping  of  a  bough,  it  never  seems  to  hurt  itself 
for,  like  the  cat,  it  falls  on  its  legs.     In  fact,  the  former  one 
fell  from  the  balcony  on  to  the  stone  steps  beneath— -a  height, 


•  The  greatest  length  we  have  ever  seen  it  shoot  out  ite  tongue  was 
a  little  over  four  inches. 
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I  should  think,  of  at  least  20  feet — VFithout  any  apparent  injury. 
In  feeding,  it  prefers  the  small  house  fly,  but  spits  the  blue 
bottle  out  of  its  mouth  with  disgust ;  it  rejects  also  all  those 
that  are  not  alive,  or  at  least  freshly  killed ;  two  or  three  flies 
a  day  are  quite  suflScient  for  it.  But  unless  it  hibernates  durinj; 
the  winter,  as  flies  grow  scarce,  I  am  afraid  that  it  will  share 
the  fate  of  the  Hippocampi.' 

R.  D.  Oldham  (associate)  then  exhibited  a  superb  series  of 

40  Photographs  of  Scenery  in  the  North  Punjaub. 


MEETING  HELD  NOV.  15:— The  following  Paper 
was  read  by  Mn  R.  H.  Scott,  F.R.S.  (o.  r.),  Director  of  the 
Meteorological  Office,  London. 

'      *THB  WEATHER. 

'  The  state  of  the  weather  is,  as  is  well  known,  the  stock 
subject  of  conversation  for  every  Englishman,  and  a  most 
useful  beginning  is  it  for  starting  a  dinner-party  conversa- 
tion. There  is  good  reason  for  this,  as  we  have  almost  the 
most  changeable  climate  of  any  in  the  world.  In  tropical 
countries,  where  the  year  is  divided  into  a  wet  season  and  a 
dry  one,  and  in  India  especially,  where  the  alternate  monsoons 
bring  with  them  each  its  own  kind  of  weather  for  months  at  a 
time,  it  is  usually  pretty  easy  to  form  an  idea  of  the  probable 
character  of  the  weather  for  some  time  beforehafid;  but  in  these 
islands,  as  I  shall  try  to  show  you,  it  is  most  venturesome  to 
attempt  to  predict  a  flne  day,  even  for  so  short  a  time  as  two 
days  in  advance.  In  fact,  it  has  very  fairly  been  said  that 
no  one  who  has  any  character  for  wisdom  to  lose  would  ever 
set  up  as  a  weather  prophet* 

*  Fishermen,  gamekeepers,  and  shepherds,  and  other  men 
who  are  out  all  day  long,  in  all  weathers,  can  make  for  their 
own  district  a  very  good  guess  as  to  the  chances  of  weather, 
from  local  signs.  From  the  experiences  and  sayings  of  these 
men  the  mass  of  weather  lore,  mostly  in  rhyme,  which  is 
current  everywhere,  though  in  various  forms,  has  been  ac- 
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cumulated.     Such  is  the  monkish  couplet  about  Candlemas 
Day. 

* "  Si  sol  claraerit  ae  Virgin e  purificante, 

Majos  ent  frigus  post  festum  quam  fait  ante."  * 

'  Of  English  sayings  we  have — 

*  *'  If  the  graas  grows  in  January  'twill  g^w  the  wone  for  it  all 
the  year."  ' 

'  *'  A  handful  of  March  dust  is  worth  a  king's  ransom.' 

'  **  April  showers 

Make  May  flowers." ' 


ni 


' "  A  dripping  June 
Sets  things  in  tune. 


V  9 


*  A  very  useful  saying  for  any  one  who  is  fond  of  fiihing 

is — 

**  When  the  mist  creeps  up  the  hill, 

Fisher,  out  and  try  your  ski^l. 
When  the  mist  hegins  to  nod, 
Fisher,  then  put  past  your  rod."  ' 

'  From  this  very  district  the  most  important  collection  of 
these  traditioftS  has  been  handed  down  in  the  shape  of  the 
famous  Rules  of  the  Shepherd  of  Banbury. 

'  It  is  niter  folly  to  laugh  at  these  ruiesy  for  several  of  them 
are  most  valuable  and  usefiil  every  where,  though  the  greater 
part  are  only  true  for  each  special  district,  and  will  l^ad  us 
quite  astray  when  we  try  to  apply  them  in  a  distant  part  of 
the  country. 

*  It  must  l)e  confessed  that  we,  with  apparently  the  most 
perfect  scientific  machinery  for  recording  weather  at  our  com- 
mand, must  be  contented  to  be  often  more  at  fault  about 
coming  weather,  for  any  particular  district,  than  many  an  old 
countryman  who  can  barely  read  and  write,  bnt  whose  wits 
for  weather  wisdom  have  been  sharpened  by  his  mode  of  life 
in  the  open  air  every  day,  and  all  day  long. 

*  This  being  the  case,  you  may  well  ask  <^  cui  bono  **  the 
stores  of  observations  which  are  made,  day  by  day,  at  all  the 
countless  stations  over  the  globe,  and  in  England  in  particular. 
The  answer  is,  luckily,  not  far  to  seek.  It  is  absolutely  neces- 
sary to  have  this  information  from  a  great  many  stations,  in 
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order  to  get  an  accurate  record  of  the  weather  which  it  felt  at 
each  station,  and  thereby  collect  the  materials  for  the  study, 
firstly  of  our  Climate,  and  secondly  of  our  Weather. 

'  If  we  contrast  Astronomical  with  Meteorological  stations 
we  shall  soon  see  the  difference.  The  astronomer  is  looking  at 
the  stars,  and  they  are  so  far  off  that  it  makes  little  matter 
whether  he  is  observing  them  from  Greenwich  or  from  Rugby ; 
eli  that  is  wanted  for  an  astronomical  observatory  is  a  site 
where  you  have  a  clear  view  of  the  sky,  and  where  the  sky 
itself  is  usually  clear. 

'  In  Meteorology  the  case  is  widely  different,  for  the 
phenomena  to  be  observed  take  place  in  our  own  atmos- 
phere, and  what  we  have  to  ascertain  from  the  records  is  not 
only  the  actual  observation  taken,  but  how  that  observation 
differs  from  the  same  kind  of  observation  taken  at  the  same 
time — say  at  Oxford  or  Birmingham,  or  at  any  other  station. 

'  The  Meteorological  observations,  particularly  of  tempera- 
ture,  wind  and  rain,  are  affected  by  distance  from  the  coast, 
by  height  above  the  sea,  by  the  character  of  the  country, 
whether  hill  or  fiat,  and  even  by  the  soil  itself.  You  will,  of 
course,  know  how  the  barometrical  observations  are  influenced 
by  height  above  the  sea  and  by  temperature,  but  as  correc- 
tions can  be  applied  to  the  readings  for  these  effects  I  have 
not  specially  noticed  them. 

*  We  may  say  that  there  are  three  great  uses  to  which 
observations  in  our  science  can  be  applied. 

*  I.  Local  Weather  Siudy, 

*  IL  Study  of  Local  Climate^  as  a  contribution  to  our 
knowledge  of  the  climate  of  the  kingdom,  and  thereby  of 
that  of  Europe  and  the  world  at  large. 

'III.  General  Weather  Study,  though  for  this  last  the 
observations  would  be  more  useful  if  they  were  telegraphed 
daily  to  a  central  station,  such  as  my  ofiice  in  London,  where 
they  could  be  compared  with  other  observations  made  at  the 
same  time  elsewhere.  This  is  only  a*  question  of  money,  and 
the  sole  reason  why  Rugby  is  not  one  of  our  telegraphic 
stations  is  that  we  do  not  want,  nor  if  wc  did  could  we  pay 
for,  more  stations  than  we  have  in  central  England. 

£ 
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*  The  two  last-named  iDquiries,  Gllmate  and  general 
weather,  are  carried  on  in  the  Meteorological  office,  and 
before  I  speak  of  them  I  must  say  a  few  words  as  to  the  Local 
^Feather  ^tudt/^  as  that  is  an  inquiry  which  any  one  can  carry 
on  for  himself  There  are  an  abundance  of  rules  for  this  given 
in  every  text- book,  and  though  the  results  attainable  fall  far 
short  of  the  knowledge  of  weather  to  be  gained  from  tele- 
graphic reports,  it  often  happens  that  one  is  out  of  the  way  of 
the  daily  weather  reports,  and  even  of  telegraphy  (for  storm 
warnings),  and  has  nothing  to  trust  to  but  one's  own  observa- 
tions and  one's  dead  knowledge.  I  suppose  always  that  one 
has  a  barometer  and  a  pair  of  thermometers,  dry  and  wet 
bulb,  at  least  The  first  thing  to  do  is  to  observe  regularly ; 
the  next  is  to  put  down  the  observations  on  a  ruled  form,  so  as 
to  see  how  the  lines  or  curves  run,  as  it  is  quite  impossible  to 
trace  at  a  glance  all  the  little  changes  shown  by  the  readings 
if  you  have  to  look  down  a  column  of  figures. 

*  If  then  you  study  carefully  the  course  of  these  lines, 
marking  whether  or  not  they  are  rising  or  falling,  and  whether 
the  change  is  going  on  slowly  or  quickly,  a  great  deal  of 
knowledge  may  be  gained. 

*  It  is  always  most  important  to  observe  the  wind  carefully 
and  to  watch  any  change  in  its  direction,  and  also  whether  or 
not  the  clouds  are  moving  in  the  same  direction  as  the  wind 
at  the  earth's  surface  is  blowing.  The  appearance  and  form 
of  the  clouds  are  also  very  valuable  as  signs  of  what  is  going 
on  in  the  atmosphere.  By  such  means  as  these  we  shall  gain 
a  very  fair  knowledge  of  weather,  but  it  would  take  more  than 
all  the  time  we  have  for  this  Paper  to  give  you  a  full  explana- 
tion of  this  part  of  the  subject. 

*  I  must  now  proceed  to  tell  you  what  we  do  in  the 
Meteorological  Office  in  London  as  regards  weather  study, 
which  forms,  after  all,  but  a  part  of  our  duties.  1  find  that 
not  one  person  in  every  dozen  whom  I  meet  has  the  faintest 
conception  of  what  we  do  there,  so  perhaps  you  will  let  me 
digress  for  a  minute  or  two  to  explain  it  to  you. 

*  We  have  three  branches. 

*  I.  The  original  object  of  the  office  was  Ocean  Meteorology. 
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This  is  studied  by  getting  ships'  captains  to  take  observations, 
just  like  jours  here.  From  their  logs  we  take  out,  in  the  first 
instance,  the  wind  observations,  and  so  by  comparison  find  out 
which  are  the  best  routes  (seldom  the  most  direct)  for  ships 
from  port  to  port.  In  the  second  place,  we  study  the  climate 
of  various  parts  of  the  sea,  and  notice  how  that  affects  the 
climate  of  the  land.  These  observations  can  also  be  used  for 
weather  inquiry,  for,  as  you  will  see  presently,  if  we  could 
possibly  get  news  of  what  is  going  on  at  sea  off  the  coast  of 
Ireland  and  Scotland  to-day,  our  task  of  telling  what  the 
weather  will  probably  be  on  Monday  would  be  comparatively 
easy. 

*  II.  The  next  branch  is  the  study  .of  our  Climate^  and  for 
this  we  chiefly  make  out  averages  for  each  class  of  observa- 
tions for  days,  months,  and  years,  and  compare  them  with  each 
other,  thereby  gaining  information  which  enables  us  to  tell 
why  corn  will  pay  as  a  crop  in  central  England,  while  it  will 
be  better  to  have  green  crops  or  grazing  land  in  the  West  of 
Scotland,  or  in  Ireland.  All  questions  as  to  the  healthiness  and 
the  suitability  of  places  for  invalids  must  come  to  this  branch. 

'III.  The  third  branch  is  Weather  Telegraphy^  and  this  is 
the  subject  on  which  I  have  to  speak  especially  this  evening. 
It  is  also  naturally  the  part  of  our  work  which  attracts  the  most 
public  notice,  though  not  at  all  the  most  really  important 
inquiry  that  we  have  to  pursue.  The  proceedings  in  this  de- 
partment are,  in  principle,  simple  enough.  We  receive  every 
morning  some  50  reports,  taken  nearly  at  the  same  time, 
at  various  places  in  these  islands  and  on  the  adjacent  coasts 
of  the  Continent.  These  observations  are  then  laid  down  on 
a  chart  so  as  to  enable  us  to  detect  any  discrepancy  between 
the  reports  from  adjacent  stations,  and  to  see  over  what 
districts  such  and  such  a  general  type  of  weather  prevails. 

'  As  soon  as  this  chart  has  been  considered,  and  our  ideas 
as  to  present  and  probable  weather  have  been  formed,  we  send 
off  our  report  to  the  newspapers,  issue,  if  necessary,  warnings 
to  the  coasts,  and  prepare  our  chart  for  publication. 

•  You  may  now  ask  what  principles  of  air  motion  we  have 
to  guide  us  in  *'  forming  our  ideas,"  and  this  I  shall  try  to  ex« 
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plain ;  but  it  is  not  an  easy  matter  to  do  so,  owing  to  the  diffi* 
culty  of  finding  suitable  illustrations  of  the  subjecL 

'  1  suppose  you  all  know  the  points  of  resemblance  and 
of  contrast  between  a  h'quid  and  a  gas.  In  both  cases  the 
particles  have  much  greater  freedom  of  motion  than  in  a 
solid,  but  while  a  liquid  can  be  kept  in  an  open  Tessel,  in 
which  its  surface  will  remain  level,  a  gas  must  be  enclosed 
in  a  complete  envelope,  else  it  will  quickly  flow  out  and  get 
mixed  with  the  surrounding  air.  Both  states  of  matter,  how- 
ever, agree  in  this  that  if  there  be  produced  in  a  mass  of  either 
a  surplus  or  a  deficiency  of  molecules,  the  tendency  of  the 
whole  mass  will  be  to  put  an  end  to  this  state  of  things,  and  a 
motion  will  take  place  amongst  the  particles,  so  that  after  a 
short  time  they  will  all  be  at  rest  again. 

'  You  can  see  all  this  taking  place  in  a  basin  of  water, 
if  you  pour  water  in  or  scoop  out  some  that  is  in ;  and  what 
takes  place  in  a  mass  of  gas  is  very  similar,  but  what  corres- 
ponds to  scooping  water  out  of  a  basin  is  a  reduction  of  pro- 
sure,  while  what  corresponds  to  the  addition  of  water  is  an  in- 
crease of  pressure.  These  are  indicated,  as  regards  the  air,  the 
first  by  a  fall,  the  second  by  a  rise  of  the  barometer. 

'  You  know  that  the  barometer  measures  the  weight  of  the 
air,  or,  so  to  speak,  the  quantity  of  air  over  our  heads  at  any 
time,  and  so  shows  whether  there  be  more  or  less  than  the 
proper  amount.  Whenever  there  is  a  change  in  the  pressure, 
however  produced,  at  any  spot,  the  air  all  about  that  spot  is 
set  in  motion  to  restore  equilibrium,  and  so  wind  is  pro- 
duced. 

*  It  is  the  direction  and  force  of  the  wind  which  are  the 
causes  of  all  our  different  kinds  of  weather.  We  all  of  us 
know  that  S.  W.  winds  present  a  strong  contrast  to  N.  £. 
ones,  the  former  being  warm  and  moist,  the  latter  cold  and 
dry.  It  is  a  remark  as  old  as  Aristotle  (in  the  Politics)  that  as 
there  are  only  two  constitutions,  free  and  despotic,  so  ther« 
are  only  two  great  winds,  north  and  south,  and  all  the  others 
are  merely  secondary  currents  of  air. 

« I  have  told  you  that  the  air  is  set  in  motion,  and  wind 
produced,  to  restore  equilibrium,  but  I  have  not  explained  the 
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priacipies  according  to  which  that  motion  takes  place  and  the 
wind  blows. 

*  These  principles  are  quite  definite  and  easily  remem- 
bered. The  wind  does  not  simplj  rush  in  from  all  sides  to  fill  up 
the  vacuum,  but  moves  according  to  laws,  and  blows  in  great 
curls  or  sweeps.  If  the  wind  is  produced  bj  an  area  of  low  pres- 
sure the  circulation  will  be  what  is  termed  cyclonic,  or  against 
the  hands  of  a  watch  ;  if  by  an  area  of  high  pressure  it  will  be 
anti-cyclonic,  or  toith  watch  hands.  I  speak  in  both  cases  of 
the  northern  hemisphere. 

^  Let  us  now  return  to  my  illustration  taken  from  water 
motion.  The  atmosphere  over  our  heads  is  never  really  at 
rest,  but  is  constantly  moving  on  more  or  less  like  a  gigantic 
river.  If  such  a  river  be  flowing  rapidly  you  may  often  see 
waves  and  hollows  on  its  surface  causing  eddies  and  cross 
motions.  We  may  suppose  that  the  surface  of  our  atmospheric 
currents,  if  we  could  only  see  it,  would  present  an  appearance 
somewhat  similar,  but  the  waves  and  hollows  would  be  repre- 
sented by  patches  of  excessive  or  defective  barometrical  pres- 
sure, each  with  its  own  proper  eddies  and  wind  circulations ; 
and  these  are  acting  one  on  another  and  causing  various  dis- 
turbances ;  one  eddy  d3Mng  out,  another  increasing;  here  two 
merging  into  one  another,  there  a  large  one  breaking  up  into 
little  ones. 

*  It  is  a  problem  of  the  greatest  difliculty  to  account  for  the 
origin  of  these  circulations ;  we  must  only  admit  the  fact  of 
their  existence,  and  explain  their  properties  and  behaviour  as 
best  we  can.  They  vary  in  size  from  the  local  whirlwinds, 
only  a  few  yards  in  diameter,  like  that  near  Banbury  on  the 
30th  of  November,  1872,  which  sweep  across  half  a  county,  leav- 
ing their  track  an  utter  wreck,  and  the  gigantic  wind  systems, 
like  that  of  January  19,  1873,  of  which  the  W.  gales  of  the 
southern  side  were  felt  in  Spain,  while  £•  winds  were  reported 
from  Iceland.  In  fact,  the  entire  wind  circulation  of  the 
globe  is  related  to  barometrical  pressure,  and  takes  place  in 
great  eddying  gushes  of  air,  round  definite  areas  of  high  and 
low  pressure.  Such  an  area  of  high  pressure,  causing  an  anti- 
cyclone, is  found  near  Madeira,  while  the  neighbourhood  of 
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Iceland  is  a  constant  centre  of  low  pressure,  wiib  its  cjclonic 
circulation  round  it. 

'  This  statement,  that  all  the  wind  is  related  to  baro- 
metrical pressure,  contains  a  great  principle,  and  is,  in  fact, 
the  most  important  discovery  as  to  weather  which  has  been 
made  for  a  long  time. 

*  In  former  days  it  was  said  that  when  the  barometer  was 
high  the  wind  would  be  E.,  and  when  it  was  low  the  wind 
would  be  W.  This  idea  is  quite  antiquated ;  we  know  that 
the  wind  always  blows  according  to  a  fixed  rule — Buys 
Ballot's  Law,  after  the  Dutch  professor  of  that  name,  who 
first  saw  its  importance.  It  is  as  follows: — ''  Stand  with  your 
back  to  the  wind  and  the  barometer  will  he  lower  on  yoiir 
left  hand  than  sm  your  right," 

*  It  is  easy  to  test  this  principle  by  any  of  the  charts  of 
storms  on  the  walL  The  lines,  called  Isobars,  join  the  places 
where  the  barometer  readings  are  the  same,  and  they  run 
nearly  parallel  to  each  other  round  the  central  area,  while 
the  wind  arrows  lie  reasonably  nearly  parallel  to  these  lines. 
The  force  of  the  wind  is  greater  the  nearer  the  lines  approach 
each  other,  or  the  greater  is  the  difference  in  reading  between 
stations  close  together. 

*  We  know  then,  from  this  law,  that  whenever  we  have  a 
W.  wind  the  barometer  must  be  lower  to  the  north  of  us  than 
it  is  here,  and  converBely  we  know  that  if  the  barometer  be 
lower,  or  if  it  be  getting  lower  in  Scotland  than  here,  we  roust 
have  a  W.  wind,  and  a  stronger  one  the  greater  the  difference 
between  the  two  readings. 

*  Here  you  have  the  first  glimpse  of  the  principles  on  which 
we  judge  of  wind,  and  consequently  of  weather — viz.,  by  the 
barometer,  or  as  it  is  vulgarly,  but  not  inaptly  termed,  the 
weather  glass. 

*  Let  us  now  see  what  other  aids  we  have. 

*  I  have  already  reminded  you  that  the  air  of  the  S.  W. 
wind  presents  a  strong  contrast  to  that  of  the  N.  £.,  and  if  I 
were  to  lay  down  on  a  chart  the  conditions  of  temperature  and 
of  cloud  and  rain  for  any  one  of  the  storms,  you  would  see  that 
on  the  eastern  and  southern  sides,  where  we  have  the  S.  and 
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S.  W.  winds,  the  air  will  be  warm  with  mist  and  rain,  while  on 
ibe  western  and  northern  sides,  where  we  have  the  N.  and  N. 
£.  winds,  the  air  will  be  cold  and  dry. 

'  In  fact,  one  of  the  most  usual  occurrences  towards  the 
end  of  a  S.  W.  gale  is  that  a  heavy  shower  of  rain  falls,  the 
wind  suddenly  shifts  to  N.  W.,  bringing  on  a  clear  blue  sky. 

*  Thus  you  see  that  over  and  above  the  indications  of  a 
coining  change  of  weather  given  by  the  barometer,  we  can  get 
most  valuable  corroborative  evidence  from  the  temperature, 
and  the  dampness,  or  the  contrary,  of  the  air. 

'  In  addition,  there  are  other  most  important  signs,  in  the 
form  and  character  of  the  clouds,  the  appearance  of  the  sun 
and  moon,  the  clearness  or  haziness  of  the  air,  and,  if  you  are 
near  the  open  sea,  the  height  of  the  waves  and  the  direction 
from  which  they  are  coming;  and,  above  all,  the  motion  of 
the  upper  clouds,  inasmuch  as  storms  usually  begin  aloft, 
owing  to  various  causes.  All  such  observations  as  these  come 
under  the  head  of  local  signs,  as  they  cannot  be  observed  by 
instruments,  and  so  require  a  practised  eye  to  recognise  them, 
as  I  explained  at  the  beginning  of  the  Paper. 

'This  is  precisely  the  very  weakest  point  of  the  whole 
system  of  telegraphy,  and  here  is  where  we  fall  short  of  the 
knowledge  of  fishermen.  Over  and  over  again  it  has  happened 
to  me,  on  my  yearly  tour  of  inspection  round  the  coast,  to 
notice  coming  changes  of  weather  long  before  our  regular 
telegraphic  observers  had  recognized  the  signs,  though  quite 
unmistakeable  to  the  eye  of  every  one  whose  business  depended 
on  the  weather — be  he  fisherman,  farmer,  or  even  Clerk  of  the 
Weather.  Our  telegraphic  reporters  do  their  work  as  a  duty, 
and  only  very  few  of  them  really  take  a  pride  in  it,  so  that  we 
cannot  trust  them  to  be  always  on  the  look-out  till  we  can  pay 
jfmfi  them  higher  or  interest  them  more  in  their  work. 

'  It  is  now  time  to  speak  of  our  system  of  collecting  our 
intelligence  and  issuing  the  results  to  the  public. 

<  The  stations  are  represented  on  the  diagram,  and  their 
position  has  been  chosen  so  as  to  give  the  best  information  we 
can  get.  You  will  see  that  on  many  parts  of  the  West  Coast 
we  have  no  stations,  pdrtly  because  it  is  so  thinly  inhabited  that 
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there  are  hardly  any  telegraphic  stations  along  it,  and  partly 
because  it  is  so  mountainous  that  the  wind  reported  will  not 
have  blown  true,  so  that  if  we  trusted  it  we  should  often  be 
led  astray,  for  the  first  signs  of  a  storm  are  usually  very  light 
puffs  of  southerly  wind,  which  will  not  be  felt  at  all  in  valleys 
which  are  not  open  to  the  south. 

'  If  then  at  any  of  our  stations  we  find  that  the  reports 
show  any  of  the  signs  of  an  approaching  system  of  wind  which 
I  have  described  to  you  (let  us  take  a  cyclonic  system  as 
example,  as  by  far  the  most  usual  and  also  the  most  important  as 
regards  storms),  we  must  first  see  from  our  chart  how  far  the 
reports  confirm  each  other  and  how  far  the  influence  extends. 

*  Then  comes  a  very  difficult  task,  that  of  forming  a  judg- 
ment as  to  whether  or  not  the  system  will  bring  a  storm  with 
it.  This  is  decided  mainly  by  the  rate  at  which  the  barometer 
is  falling  and  the  extent  of  coast  affected. 

*  We  have  next  to  try  to  discover  what  the  probable  shape 
and  size  of  the  system  will  be,  and  at  what  rate  and  in  what 
direction  it  is  moving.  As  to  the  two  last  points  we  can  rarely 
make  up  our  minds  before  the  gale  has  burst  upon  us. 

*  The  rate  of  advance  of  a  storm  varies  from  about  ten 
miles  an  hour  to  about  forty,  but  as  a  very  general  rule  we  may 
say  that  the  weather  which  sets  in  over  Ireland  to-day  will  not 
come  to  England  till  to-morrow. 

*  As  regards  the  direction  of  motion,  that  is  generally  from 
the  westward,  but  it  also  takes  place  from  most  other  points  of 
the  compass,  the  advance  from  the  eastward  being,  however, 
excessively  rare  in  these  islands. 

*  From  this  circumstance  of  the  usual  movement,  from  W. 
towards  £.,  of  the  weather  systems,  you  will  see  that  our  West 
Coasts  are  the  first  to  feel  the  brunt  of  storms,  and  that  if  by 
any  possibility  we  could  get  news  from  the  Atlantic — ^say  half 
way  across  to  America — we  should  gain  an  enormous  advan- 
tage. This  is  unfortunately  not  to  be  hoped  for,  and  America, 
or  even  Newfoundland,  is  too  far  off  for  us  to  be  able  to  trust 
the  reports  absolutely,  as  the  weather  changes  its  character  in 
crossing  the  ocean. 

'  Hence  1  can  assert,  without  fear*  of  contradiction,  that, 
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with  the  exception  of  my  friend,  Professor  Mohn,  in  Norway, 
I  have,  in  studying  the  weather  in  England,  the  most  difficult 
task  of  all  the  chiefs  of  weather  offices  in  Europe ;  and,  as  a  proof 
of  this,  I  may  say  that  I  can  succeed  far  better  in  foretelling 
the  weather  for  Holland  and  Germany  than  for  our  own 
coasts.  In  the  year  1872  they  had  23  storms  in  Hamburg, 
and  I  warned  them  of  22.  I  only  wish  I  could  do  as  much 
for  our  own  coasts,  or  that  I  had  observers  out  at  sea. 

'  This  will  show  you,  in  a  general  sort  of  way,  what  we 
know  about  storms,  which  is  simply  that  as  soon  as  we  learn 
that  a  storm  has  shown  itself  in  any  part  of  the  region  covered 
by  our  telegraphic  network,  we  at  once  telegraph  the  news  to 
all  whom,  in  our  opinion,  it  may  concern. 

*  Let  us  now  see  what  insight  we  have  into  the  probable 
character  of  a  disturbance  which  is  approaching,  and  conse- 
quently what  we  know  as  to  the  coasts  threatened  and  the 
direction  of  the  storm  by  which  they  are  threatened. 

'  This  is,  unfortunately,  not  very  much,  for  I  have  told  you 
already  that  we  seldom  know  much  about  (he  size  of  a  storm 
before  it  has  begun ;  but  there  are  some  general  principles  of 
great  value,  which  are  mostly  deductions  from  Buys  Ballot's 
Law. 

<  I  have  already  stated  what  that  law  is ;  let  us  now  apply 
it  to  the  general  distribution  of  pressure.  Whenever  the 
barometer  is  higher  in  France  than  it  is  in  England,  and 
in  England  than  in  Scotland,  there  will  be  a  general  W. 
wind.  If  now  a  cyclonic  system  moves  across  central  Eng- 
land, the  wind  on  the  southern  side  of  the  centre  will  be 
westerly,  and  for  a  given  depth  of  the  barometric  depression 
must  blow  harder  the  higher  the  barometer  is  in  France.  On 
the  northern  side  there  ought  to  be  east  winds,  but,  for  them 
to  blow  hard,  the  barometer  must  be  much  higher  in  the  North 
of  Scotland  than  at  the  centre  of  the  storm.  But  as  it  very 
often  happens  that  the  lowest  reading  in  England  is  actually 
higher  than  the  reading  in  the  North  of  Scotland  (owing  to 
the  influence  oC^the  Icelandic  area  of  low  pressure,  of  which 
I  spoke  some  time  ago),  it  is  seldom  that  we  can  get  up  the 
conditions  for  an  easterly  gale. 
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'  So  when  the  barometer  is  highest  in  Denmark  and  Nor- 
way, and  a  cjclonic  storm  comes  on,  it  will  blow  hardest  from 
the  S.  and  S.  E.,  and  the  gale  will  be  much  worse  on  our  Esst 
Coast  than  on  the  West 

'  As  to  the  north  gales  wc  can  seldom  tell  much  about  them 
beforehand  on  our  West  Coasts,  as  they  come  at  the  tail  of  a 
storm,  and  the  high  pressure  which  causes  them  lies  out  to 
seaward ;  but  we  know  that  whenever  the  barometer  is  verj 
high  over  Ireland  there  is  great  danger  of  northerly  gales  on 
the  East  Coast  of  England* 

*  It  is  then  to  the  distribution  of  pressure  that  we  are  to 
look  for  the  probable  character  of  our  storms,  and  we  are 
gradually  coming  to  the  conclusion  that  to  the  same  relations 
of  pressure  we  are  to  look  for  the  probable  direction  of  motion 
of  the  storms.  If  we  knew  this  we  should,  indeed,  have  made 
a  grand  step  in  advance. 

*  It  is  always  to  the  general  distribudon  of  pressure  that  we 
are  to  lotk  for  the  ordinary  indicfitions  of  a  change  in  the 
general  type  of  our  weather. 

'  Let  us  take  the  coming  winter,  when  moat  of  us  wish  ibr 
some  bating.  What  are  we  to  look  for  in  the  daily  weather 
reports  as  the  signs  of  a  coming  frost? 

'  In  the  first  place,  we  must  see  whether  or  not  the 
barometer  in  France  and  the  South  continues  high  :  if  it  does, 
we  need  never  trust  an  odd  cold  day  to  be  the  commencement 
of  a  frost. 

*  Let  the  readings  in  France  fall  well  below  those  in  the 
North  of  Scotland — not  too  much  so,  for  that  will  cause  too 
strong  a  wind,  and  will  probably  be  only  the  precursor  of  an 
opposite  change  ;  and  let  us  see  the  frost  well  established  over 
the  Baltic  and  Norway,  with  light  airs  of  wind  in  these 
islands,  and  with  a  good  deal  of  fog  on  our  South-west  Coasts; 
we  shall  have  a  fair  chance  of  a  week  or  two  of  hard  black 
frost. 

'  If  this  has  once  set  in,  the  first  signs  of  its  breaking  up 
will  be  quite  unmistakeable ;  there  will  be  **  cirrus "  clouds 
and  coloured  rings  round  the  moon,  with  perhaps  a  lunar 
halo.    If  this  appears  for  one  or  two  nights  in  succession  you 
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may  be  sure  that  the  frost  will  be  checked,  perhaps  utterly 
broken,  and  that  there  will  be  a  chance  of  hunting. 

'  It  is  not  possible  to  go  further  into  the  subject  in  the 
course  of  such  a  Paper  as  this,  but  I  hope  I  have  said  enough 
to  show  you  that  we  have  some  definite  principles  to  guide  us, 
although  these  are  far  from  perfect  as  yet  That  we  can  get 
some  good  out  of  them  is  showui  on  the  principle  that  **  the 
proof  of  the  pudding  is  in  the  eating,"  by  the  fact  that  we 
were  generally  right  in  giving  news  of  and  foreseeing  80  out 
of  100  cases  of  storms  last  year.' 


MEETINO  HELD  DEC.  6  i—Exkibitum :  Local  and 
Holiday  Prize  Collections  of  Lepidoptera,  by  A.  J.  Solly. 

The  following  Paper  was  read  by  Mr.  W.  C.  Marshall 
(corresponding  member)  on  *  Mode  of  Escape  of  Sesia  api- 
formie  from  Ui  Cocoon '  •• — 

*  The  subject  of  the  short  Paper  I  am  sending  to  the  Society 
is  the  way  in  which  certain  moths  escape  from  their  cocoons ; 
but  perhaps  it  would  be  more  proper  to  call  it  a  note  on  the 
habits  of  Sesia  apiformis,  as  my  remarks  are  almost  entirely 
suggested  by  that  insect 

*  The  way  in  which  many  moths  escape  from  their  cocoons 
has  long  been  a  puzzle.  Of  course  a  stout  covering  is  of  great 
advantage  in  protecting  the  helpless  chrysalis  from  its  numerous 
enemies— birds,  mice,  centipedes,  earwigs,  woodlice,  &c. — and 
one  is  not  surprised  to  find  the  protection  common ;  but  I 
think  it  is  surprising  that  the  means  of  escape  which  one 
would  expect  to  accompany  this  protection  are  not  more 
obvious  than  they  are. 

'I  believe  these  moths  have  two  ways  of  getting  out. 

'  first,  by  excreting  some  solvent  of  the  glue  of  which  the 
cocoons  of  many  are,  to  a  large  extent,  made.-  I  have  seen 
this  suggested,  but  have  never  seen  any  positive  evidence  on 
the  point  Wherever  this  is  the  means  of  escape  I  think  the 
moth  breaks  through  the  chrysalis  before  it  breaks  through  the 
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cocoon,  and  the  chrysalis  will  be  found  in  the  cocoon  after  the 
moth  has  come  out  I  believe  the  Puss  Moth  ( Dicraoura  vinula) 
and  the  December  Moth  (Poecilocampa  Popnli)  are  good 
instances. 

*  The  second  way  of  escape  is  mechanical,  by  nibbing  or 
scraping  a  hole  in  the  cocoon*  through  which  the  insect 
emerges.  In  this  case  the  chrysalis  comes  out  of  the  cocoon 
before  the  insect  comes  out  of  the  chrysalis,  and  the  empty 
chrysalis  will  be  found  either  entirely  free  from  the  cocoon, 
or  more  frequently  half  out  It  is  an  instance  of  this  that 
I  wish  particularly  to  describe. 

*  The  caterpillar  of  Sesia  apiformis  (the  Hornet  Moth) 
feeds  in  the  roots  of  poplars,  and  when  it  is  full  grown  it  eats 
its  way  to  the  sur&ce  of  the  tree ;  if  it  is  above  the  level  of  the 
ground,  it  stops  when  there  is  a  very  thin  layer  of  bark  over 
it ;  if  below  the  level  of  the  ground,  it  works  its  way  right 
out  into  the  soil.  In  either  case  it  spins  a  tough  cocoon  made 
of  small  pieces  of  wood  glued  together,  and  the  whole  bound 
up  and  lined  with  silk.  This  takes  place  about  the  beginning 
of  November,  the  caterpillar  hybemates  and  changes  to  a 
chrysalis  in  March,  and  the  moth  comes  out  in  May.  I  kept 
a  number  of  the  cocoons  at  Cambridge.  The  first  sign  of  life 
I  perceived  in  the  spring  was  a  distinct  scraping  noise,  and 
this  went  on  for  two  or  three  days  before  any  moths  came  out 
I  took  a  cocoon  out  and  cut  a  hole  in  the  side.  When  he  re- 
covered from  the  disturbance  the  chrysalis  began  turning 
round  in  the  cocoon,  first  in  one  direction  and  then  in  the 
other;  and  from  the  way  in  which  he  occasionally  slipped 
seemed  to  be  exerting  a  good  deal  of  force. 

*  When  the  cocoon  eventually  breaks  it  does  so  in  a  remark- 
able way :  a  small  round  cap  comes  ofi^  the  top,  much  in  the  way 
in  which  the  capsule  of  a  Pimpernel  opens,  and  sometimes  nearly 
as  neat  The  chrysalis  then  comes  out  of  the  cocoon,  either  par- 
tially or  entirely,  then  splits  down  the  back  and  discloses  the 
insect. 

'  Now,  if  you  will  look  at  the  drawing  of  the  insect  (Plate 
ii.)  you  will  see  that  the  chrysalis  is  a  peculiar  one.  llie 
covering  of  the  abdomen  is  very  extensible,  and  each  segment 
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has  on  the  back  one  or  two  rows  of  spines  or  teeth  pointing 
downwards.  Also,  there  are  three  points  on  the  front  of 
the  head,  the  principal  one  (a),  where  the  antennae  meet,  is 
chisel-shaped  and  very  hard,  the  other  two  (b)  stand  over  the 
base  of  the  palpi. 

<  It  is  evident  that  by  expanding  and  contracting  the  segments 
with  a  wriggling  motion  the  insect  can  easily  turn  round,  and  at 
the  same  time  keep  its  head  pressed  against  the  top  of  the  cocoon. 

'  This  expansion  seems  to  take  place  in  a  rhythmical  way, 
so  that  one  segment  after  another  comes  in  contact  with  the 
side  of  the  cocoon  in  regular  order.  You  will  also  see  that 
the  position  of  the  spines  on  the  back  of  the  abdomen  will 
cause  the  front  of  the  head,  on  which  are  the  three  points,  to 
be  pressed  against  the  side.  The  conclusion  is  irresistible  that* 
these  points  cut  the  top  off  the  cocoon,  or,  at  any  rate,  so 
weaken  the  line  they  rub  as  to  determine  the  point  of  fracture. 
And  if  this  is  the  case,  I  think  it  forms  a  remarkable  instance 
of  correlation  of  form  and  habit  to  attain  an  end  of  undoubted 
advantage  to  the  insect,  and  is  a  fact  especially  interesting 
from  the  natural  selection  point  of  view.  I  think  similar 
habits  are  to  be  expected  in  the  Sesiadae,  Zeuzeridas  and 
HepialidsB,  which  have,  as  far  as  1  have  seen,  chrysalises  of 
similar  form.  The  common  Burnet  Moth,  Zygssna  Filipen* 
dulad,  which  is  abundant  about  Rugby,  I  fancy  breaks  through 
its  chrysalis  in  a  similar  way.  I  kept  a  number  when  I  was  at 
Rugby,  and  observed  them  jumping  about  in  a  very  ridiculous 
way  before  they  came  out.  The  chrysalis  has  a  ridge  down 
the  back,  if  I  remember  right,  and  the  cocoon  splits  frequently 
in  a  line  corresponding  to  this ;  but  I  cannot  speak  with  any 
certainty.  This  might  easily  be  settled  by  any  member  of  the 
Society  who  will  take  the  trouble  to  gather  a  dozen  or  two  of 
the  cocoons.' 

Dr.  Oldham,  Director  of  the  Geological  Survey  of  India,  then 
read  the  following  Paper  on  the  *Coal  Fields  of  British  India*: — 

'  There  would  seem  to  be  much  want  of  any  general  infor- 
mation regarding  the  extent,  or  even  the  existence  of  Coal 
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in  British  India,  and  a  fewj  words  on  the  subject  may  be 
interesting  to  the  Society. 

*  Briefly  alluding  to  the  immense  area  of  British  India, 
he  sketched  out  its  main  physical  features,  shewed  that  the 
peninsula  was  markedly  separated  from  the  Himalayan  area 
on  the  north  and  from  the  hill  country  to  the  west  of  the 
Indus  by  an  immense  plain,  or  series  of  plains,  the  highest 
point  of  which  scarcely  exceeded  400  feet  above  level  of  sea. 
The  peninsula  had,  in  fact,  been  formerly  a  great  island.  The 
direction  and  character  of  the  hill  ranges  in  the  peninsula 
proper  were  then  noticed,  and  the  very  peculiar  distribution  of 
the  drainage^of  the  country,  depending  on  this  arrangement 
of  the^hilly  granges,  indicated. 

*In  geological  structure  India  presented  a  good  deal  of 
simplicity,  due  to  the  very  large  areas  covered  by  the  same 
formations,  combined  with  a  large  amount  of  complexity  and 
difficulty — depending,  in  part,  on  the  isolated  and  limited 
areas  over  which  some  of  the  rocks  occur,  aad  the  comparative 
absence  of  organic  remains  by  which  the  succession  could  be 
established. 

*  At  the  base  of  all,  and  covering  an  immense  area  in  the 
south  and  centre  of  the  peninsula,  and  also  in  the  Himalaya, 
comes  highly  metamorphic  gneiss,  so  crystalline  in  many  places 
as  to  become  a  true  granite,  and  throughout  of  granitoid  type. 
This  is  found  traversed  by  numerous  reefs  or  veins  of  quarts, 
of  pegmatite,  of  felspar  (orthoclase),  and,  in  most  places,  by  a 
most  wonderful  series  of  trap  dykes — almost  too  numerous  to 
count,  and  though  rarely  exceeding  a  few  feet  in  width,  often 
preserving  for  fifty  miles  and  more  a  perfectly  rectilinear 
direction,  with  but  very  slight  variation  in  size  or  mineral 
character. 

*  Next  in  succession  come  a  series  of  schistose  and  quartx- 
itic  rocks,  much  cleaved  and  greatly  contorted,  to  which,  in 
the  South  of  India,  the  name  of  Kuddapa  rocks  has  been 
given,  from  their  extensive  occurrence  in  the  Kuddapa  dis- 
tricts. In  a  similar  way  the  name  of  the  adjoining  district  of 
Kurnool  has  been  given  to  the  group  of  rocks  immediately 
succeeding,  in  that  part  of  the  country,  the  Euddapas.    There 
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is  between  the  two,  however,  a  marked  and  great  unconfor- 
mity, indicating  a  considerable  lapse  of  time.     In  other  parts 
of  the  country,  further  north,  similar  rocks  have  been  met 
with,  and,  in  the  absence  of  any  positive  proofs  of  identity, 
local  names  have  been  given  by  the  officers  of  the  Geological 
Survey  of  India {Gwalior,  Sub-Kymare^Bijatour^tic,):  while, at 
the  same  time,  as  the  upper  portion  of  these  fbrmations  ap- 
peared  at  first  to  have  connection  with  the  lower  portion  of 
the  next  succeeding  great  group  in  ascending  order,  to  which 
the  name  of  Vindhyan  had  been  given,  as  being  best  seen  in 
the  great  Vindhyan  range  of  hills,  these   older  groups  had 
often  been  spoken  of  as  Lower  Vindhyan.     The  Vindhyan 
series,  which  has  just  been   mentioned,  largely  consists  of 
sandstones,  the  prevailing  colours  of  which  are  red  and  grey. 
Bat  there  are  also  intercalated  limestones  and  clays  of  varying 
character,  which  enable  the  entire  series  to  be  easily  sub- 
divided into  three  groups   in   descending  order  {Bundair, 
Bewahf  and  Kymore).     These  rocks  cover  a  very  large  area — 
nearly  100,000  square  miles— and  are  of  great  thickness.     As 
yet,  no  fossils  sufficiently  distinct  to  determine  the  geological 
age  of  these  rocks  have  been  found.   But,  judging  firom  analogy 
in  other  respects,  they  are  probably  of  the  age,  or  nearly  of  the 
age,  of  the  old  red  sandstone  of  Europe.    There  is  every  pro- 
bability also  that  the  entire  series  in  India  is  of  freshwater,  or 
rather  estuarine  formation,  while  the  varying  thickness  and 
varying  mineral  character  of  the  beds  enable  us  to  indicate  the 
probable  direction  of  the  waters  carrying  down  these  deposit^ 
and  the  possible  limits  of  these  depositing  forces. 

*  To  this  great  Vindhyan  series,  with  the  intervention  of  a 
great  break  and  unconformity,  succeeds  a  very  thick  and 
widely-deposited  series  of  sandstones  and  shales,  apparently 
forming  one  continuous  group  with  local  unconformities, 
characterized  by  one  common  fact — namely,  that  the  remains 
of  terrestrial  plants  occur  throughout  wherever  the  conditions 
for  their  preservation  were  favourable.  To  this  entire  series, 
therefore,  embracing  several  very  distinct  groups,  but  all  char- 
acterized by  this  fact  of  freshwater  and  terrestrial  formation, 
a  general  name  of  the  '*  plant-bearing  series*'  had  been  given, 
as  a  convenient  distinction. 
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*The  lowermost  group  of  this  assemblage  of  formaiions 
consists  of  widely-spread  rocks  of  peculiar  type,  singularly  con- 
stant as  regards  this  type,  and  even  its  minor  characteristics. 
These  rocks  were  first  described  in  connection  with  the  Tal« 
cheer  field  in  Orissa,  and  the  name  of  Takheer  was  given  to 
the  series.  Without  entering  into  any  great  detail,  we  may 
note  the  most  remarkable  features  in  these  rocks,  which  is  the 
occurrence  of  beds  made  up  of  fine  silt,  in  which  are  imbedded 
large — often  many  tons  in  weight — blocks  of  older  rocks  of 
various  kinds,  carried  from  far-distant  localities,  and  firequently 
much  worn.  This  peculiar  admixture  of  fine  silty  matrix 
with  huge  blocks  of  hard  rocks  imbedded,  led  at  once  to  the 
suggestion  that  these  deposits  owed  their  origin  to  glacial 
forces,  presenting,  as  they  did,  many  of  the  features  charac- 
teristic of  such  ice-borne  deposits  in  these  countries.  There 
was  nevertheless  a  difficulty  in  admitting  the  existence  of 
glacial  conditions  within  the  tropics  and  under  the  blanng 
suns  of  Indian  latitudes,  and  though  no  other  hypothesis 
appeared  capable  of  meeting  the  facts,  further  evidence  was 
anxiously  sought  for.  No  scratched  blocks  had  been  found, 
nor  had  any  furrowing  or  polishing  of  the  underlying  masses 
been  traced.  And  this  continued  to  be  the  state  of  the  question 
for  some  years,  until  more  recently,  this  additional  evidence 
was  found  under  conditions  favourable  for  its  preservation ;  and 
blocks  of  hard  syenitic  granite,  etc.,  as  beautifully  polished, 
scored  and  furrowed  as  any  derived  from  the  glacial  deposits 
of  more  northern  latitudes,  supplied  convincing  proof  of  the 
accuracy  of  the  suggestion  first  thrown  out  by  Mr.  W. 
Blanford,  who  was  the  original  describer  of  these  rocks. 

'  Associated  with  these  "  boulder-beds  '*  are  fine  muds,  now 
thinly  laminated  shales,  much  sub-divided  and  breaking  up 
into  small  angular  fitigments,  firom  which  the  name  of  **  needle 
shales  "  was  given  to  them ;  and  also  sandstones,  equally  jointed 
and  breaking  into  small  dice-like  pieces,  whence  the  name  of 
'Uesselated  sandstones.''  This  peculiar  group,  known  to 
Indian  geologists  as  the  Talcheer  series,  forms  throughout  the 
country  generally  the  immediate  forerunner  of  the  Indian 
coal-measures.     There  is  generally,  not  always,  a  slight  un- 
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conformity  between  the  two,  but  there  is  also  a  certaio  slight 
amount  of  transitional  passage,  evidencing  a  continuity  of 
conditions  of  deposit 

*To  the  formation  containing  all  the  productive  coal  of 
the  Indian  Peninsula  the  Indian  Geological  Survey  has  given 
the  name  of  the  Damuda  series,  from  the  name  of  the  river 
Damuda,  in  the  valley  of  which  by  much  the  most  important 
of  the  coal-fields  worked  in  India  is  situated.  This  river  is 
an  affluent  of  the  Ganges,  or  rather  of  that  portion  of  the 
Ganges  which  passes  Calcutta  and  is  called  the  llooghly. 

'The  DamCLda  series  is  probably  best  seen  in  its  more 
easterly  developments^  and  no  portion  of  it  is  so  extensively 
worked,  and  therefore  so  accessible,  as  the  coal-field  situated 
near  the  village  of  Ranigunj,  and  which  is  therefore  often 
called  the  Ranigunj  field  (about  120  miles  from  Calcutta). 
Here  the  entire  group  is  readily  divisible  into  three,  the 
middle  portion  of  the  series  consisting  of  ironstone  shales^ 
of  considerable  thickness,  which  are  coextensive  with  the 
field.  Below  these,  forming  the  Bardkar,  or  lower  group, 
are  thick  massive  sandstones,  with  some  shales  and  thick 
irregularly  developed  beds  of  coal,  while  above  the  ironstone 
shales  are  also  numerous  beds  of  sandstone,  for  the  most  part 
slightly  calcareous,  and  numerous  associated  seams  of  coal 
and  coaly  shale.  This  constitutes  what  has  been  called  the 
Ranigunj  group.  The  whole  Damuda  series  in  the  Ranigunj 
field  cannot  have  less  than  10,000  feet  thickness,  of  which 
this  upper  group  is  nearly  5,000.  The  Ranigunj  field  or 
basin  contains  about  600  square  miles  of  coal-bearing  country. 
There  are  some  fifty  collieries  at  work.  The  seams  vary  from 
4  feet  6  inches  to  35  feet,  and  the  field  cannot  contain  less 
than  fourteen  thousand  millions  of  tons  of  coal.  Up  to  the 
present,  this  is  by  far  the  most  productive  and  most  largely 
worked  field  in  India.  In  1868  it  produced  more  than  nine- 
tenths  of  the  entire  quantity  raised. 

*  Passing  westward  the  coal-bearing  rocks  exhibit  a  steady 
and  continuous  change  in  their  character.  The  very  marked 
central  group  of  the  ironstone  shahs  dies  out,  while  at  the 
same  time  the  upper  group  also  disappears,  or  becomes  re- 
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plftced  by  a  series  of  beds  which  contain  no  deposits  of  coal. 
The  coal  becomes  concentrated  also  in  a  few  thick  beds  of 
irregular  character^  confined  to  the  lower  portion  of  the  series. 
This  marked  change  is  further  not  due  to  the  denudation  or 
wearing  awaj  of  the  portions  not  now  represented,  but  •  to  a 
difference  in  the  original  deposits— a  fact  of  importance  when 
discussing  the  origin  of  these  fields. 

*  As  seen  on  the  map  of  India,  shewing  these  coal-fields, 
they  occur,  as  in  most  other  countries,  in  isolated  basins  or 
local  fields.  There  is  very  strong  evidence  that,  to  a  large 
extent,  in  India,  this  isolation  or  separation  is  due  to  origins! 
limitation  of  deposit,  and  not,  as  in  most  cases  in  this  country 
is  supposed  to  be  the  case,  to  separation  by  denudation  and 
partial  removal  of  the  intervening  portions.  A  reference  to 
the  geological  map  will  also  shew  the  general  distribution  of 
these  coal-fields.  It  will  be  noticed  that  they  constitute  an 
irregular  belt  from  the  vicinity  of  the  shores  of  the  Bay  of 
Bengal  on  the  east  to  some  hundred  miles  from  Bombay  and 
the  Arabian  Sea  on  the  west  Although  every  portion  of  the 
country  has  not  yet  been  examined,  sufficient  has  been  done 
to  enable  us  to  state  with  tolerable  confidence  that  throughout 
the  peninsula  of  India,  south  of  the  river  Kistna  or  Kribhna, 
throughout  the  whole  of  Western  India,  embracing  the  Bom- 
bay Presidency,  throughout  Rajputana,  Indore,  Gwalior,  Gii- 
zerat,  Sind,  in  the  greater  part  of  the  N.  W.  provinces,  snd 
the  great  Gangetic  plains,  no  coal  is  known,  and  it  is  highly 
probable  none  will  be  found. 

*  So  far,  therefore,  as  area  is  concerned,  the  coal-bearing 
rocks  cover  only  a  small  portion,  relatively,  of  the  surface  of 
the  country.  Still  that  area,  small  as  it  may  be  compared 
with  the  immense  area  of  British  India,  is  by  no  means  small 
in  reality.  The  whole  is  certainly  not  less  than  35,000  square 
miles,  while  the  entire  area  of  the  coal-bearing  rocks  in  Great 
Britain  is  not  one-half  this.  Viewed  merely  in  this  way,  as 
to  area  of  coal-bearing  rocks,  there  would  only  be  four  states 
which  can  shew  a  greater  than  India,  namely,  the  United 
Stales  of  America  (500,000  square  miles),  China  (400,000), 
Australia  (240,000),  Russia  (150,000),  India  (35,000).     There 
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are>  however^  many  other  points  to  be  considered  in  forming 
an  estimate  of  the  value  of  such  deposits,  besides  the  mere 
question  of  extent  of  area. 

'  Confined  as  all  the  coals  of  India  are  to  one  great  belt  of 
country,  the  basins  may  still  be  viewed  more  in  detail  in  im- 
mediate connexion  with  the  prominent  physical  features  of 
the  country.  And  studied  in  this  way  it  will  be  found  that 
they  at  once  combine  into  groups  defined  by,  or  belonging 
to,  the  great  drainage  courses  of  the  country.  There  is  thus  a 
group  of  basins  belongins^  to  the  Damiida  river  basin  and 
those  of  its  affluents ;  a  group  of  fields  belonging  to  the  Sone 
drainage  basin ;  to  that  of  the  Mahanuddy ;  of  the  Nerbudda  ; 
of  the  Godavery,  &c.  And,  tracing  out  this  farther,  we  are  led 
to  see  the  existence  of  very  strong  evidence, — coupled  with 
the  facts  already  noticed  of  the  original  limitation  of  the  basins 
of  deposition  and  the  variation  in  the  mineral  characters  of  the 
rocks, — proving  that  the  main  features  of  the  great  drainage 
basins  of  the  country  have  been  marked  out,  and  have  con- 
tinued, with  only  minor  alterations,  since  the  periods  preced- 
ing the  Dam&da  formation,  or  even  the  Talcheer. 

'All  the  coals  of  India  agree  in  texture  and  physical 
structure ;  all  are  laminated,  being  built  up  of  successive  fine 
layers  of  highly  fossilized  vegetable  matter  and  of  fine  silt  or 
mud,  often  highly  charged  with  carbonaceous  matter,  but 
often  also  nearly  entirely  composed  of  earthy  or  clayey  sub- 
stances. Thin  laminated  pieces  of  mineralized  charcoal  are 
abundant.  On  the  whole,  they  present  a  less  highly  mineral- 
ized aspect  than  the  majority  of  English  coals.  They  are  all 
free-burning,  yield  a  poor  coke  or  none,  and  are  of  lower 
heating  value  than  English  coals.  This  is  mainly  due  to  the 
lai]ger  quantity  of  ash  contained,  which  varies  from  6  to  20 
per  cent.  This  renders  the  .coals  less  valuable,  especially 
wherever  it  is  necessary  to  transport  them  to  any  great  dis- 
tance, as  there  is  an  average  amount  of  12  or  13  per  cent,  of 
useless  matter  to  be  carried  with  the  actual  fuel.  The  fixed 
carbon  in  these  Indian  coals  also  seldom  exceeds  60  per  cent. 
Some  contain  a  very  distinct  admixture  of  phosphorus.  In 
all  there  is  a  varying  amount  of  sulphur,  pyrites  being  in  some 
cases  abundant 
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*  The  true  Geological  age  of  these  coal-fieiati  is  a  question 
to  which  very  widely  differing  answers  have  been  gi?en.  In 
most  works,  in  which  any  reference  to  the  matter  has  been 
made,  the  Indian  coal  is  stated  to  be  of  Oolitic  age.  In  others, 
again,  to  be  true  Carboniferous.  The  absence  of  any  fossils 
other  than  plants  has  been  the  great  cause  of  this  doubt 
Plants  are  well  known  to  have  by  no  means  the  same  deBned 
and  distinctive  distribution  geologically  as  moUuscan  and  other 
animal  remains.  And,  in  addition  to  this,  the  evidence  derived 
from  these  plants,  imperfect  in  itself,  has  been  rendered  doubly 
confused  and  conflicting  by  misconceptions  as  to  their  distri- 
bution, or  misstatements  as  to  their  relations. 

*  I  gave  in  a  few  words  a  sketch  of  the  various  formations 
older  than,  and  preceding,  the  coal-bearing  rocks  in  India, 
as  their  nature  and  character  was  needed  to  account  for  the 
mineral  character  of  these  coal-rocks,  derived   largely  ibm 
their  debris.     But  I  must  not  enter  on  the  question  of  the 
more  recent  series,  further  than  to  allude  to  one  which  has 
been  confounded  with  these  coal-bearing  rocks.     This  forma- 
tion, to  which  I  gave  the  name  of  Rajmahal^  from  its  occurring 
in  the  Rajmahal  hills,  is  remarkable  for  containing  an  immense 
number  and  great  variety  of  the  remains   of  Cycadaceous 
plants,    with  some   ferns.      Several    of  these    Cycadaceous 
remains  are   identical   with   others   which    were    originally 
described  from  the  rocks  in  (3utch,  another  Indian  locality. 
Recent  researches  in  Cutch,  where. there  occurs  an  abundance 
of  marine  molluscous  remains,  distinctive  in  their  geological 
characters,  both  above  and  below  these  beds  with  plants,  have 
enabled  us  to  fix  definitely  the  relative  Geological  age  of  this 
Rajmahal  group.     This  is  Oolitic,  and  of  the  later  portion  of 
the  upper  Oolitic  period  of  Europe.    But  the  true  coal-bearing 
rocks  are  entirely  below  these  Rajmahal  beds,  are  separated 
from  them  by  a  distinct  unconformity,  and  by  the  intervention 
of  another  thick  series,  distinguished  by  plant  remains  of  a 
totally  different  character.     So  far  from  their  l>eing  marked 
by  a  prevalence  of  Cycadaceous  forms,  as  frequently  stated,  I 
do  not  know  of  the  occurrence  of  a  single  cycad  in  the  coal- 
rocks  of  India.     There  is  in  abundance  and  forming  indeed 
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the  distinctive  fossil,  a  Glossopteris  (G.  Browniana)^  identical 
in  its  typical  form  and  in  all  the  varieties  with  the  same  fern, 
which  occurs  abundantly  in  the  Australian  coal,  and  which  is 
there  stated  to  be  intercalated  with  true  marine  fossils  of  un- 
doubted Carboniferous  age.    But  this  Glossopteris  was  hastily 
and  rashly  asserted  to  be  a  well-known  oolitic  form,  and  on 
this  assertion  was  based  the  statement  that  all  the  Australian 
coal  also  was  oolitic.    I  pointed  out,  more  than  10  years  since, 
that    no    true    Glossopteris  had   ever   been   found    save    in 
Australia  or  India,  and  that  therefore  any  such  assertions  as 
to  the  Geological  age  indicated  by  it  in  Europe  were  baseless. 
With  these  Glossopteris  remains,  however,  there  occurs  a  large 
number  of  fossil  plants  belonging  to  a  genus  first  recognized  in 
the  sandstones  of  the  Vosges  Mountains,  ISchizoneura.     And, 
further,  in  the  group  which  immediately  succeeds  the  coal- 
rocks  in  India,  and  which  has  been  called  the  Panchet  series, 
occur  remains  of  Uicynodont  and  of  Labyrinthodont  character, 
which,  so  far  as  they  go,  tend  to  fix  the  age  of  these  beds. 
They  are  apparently  Triassic  in  their  relations,  and  it  follows 
therefore  that  the  underlying  coal-rocks  cannot  be  younger 
than  the  Permian  of  Europe,  while   they  are  very  possibly 
older.     Indeed,  1  see  nothing  to  alter  the  opinion  announced 
ten  years  since,  that  the  coal-bearing  rocks  of  India  probably 
represent  in  part  the  time,  which  in  most  parts  of  Europe 
is  indicated  by  the  marked  break  in  succession  which  occurs 
at  top  of  the  Permian  series,  with  a  large  portion  of  the  older 
period  also,  as  represented  by  the  great  thickness  of  the  lower 
beds  of  this  plant-bearing  series. 

'  We  have  hitherto  spoken  of  what  may  be  called  the  true 
coal-rocks.  In  addition  to  these,  there  are  in  several  places— 
chiefly  in  the  northern  portion  of  the  country,  in  the  outer 
Himalaya,  and  in  the  minor  ranges  skirting  these — small 
deposits,  often  merely  nests,  of  lignite  and  lignitic  coal,  of 
little  value  commercially.  Towards  the  East,  in  Assam  and  in 
the  Khasi  Mills,  these  lignites  assume  a  greater  importance  and 
form  thick  beds,  with  tolerable  continuity,  of  finely  mineralized 
coal  of  much  purity,  and  capital  gas-producing  quality.  Un- 
fortunately they  occur  in  localities  comparatively  inaccessible, 
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and  have  not  as  yet  been  economized,  excepting  for  purely 
local  objects.  The  Geological  age  of  all  these  deposits 
appears  to  be  nearly  the  same,  namely,  at  the  close  of  the 
Cretaceous  and  commencement  of  the  Eocene.' 

The  communication  was  illustrated  by  a  geological  map 
of  India,  and  maps  of  some  of  the  separate  coal-6elds. 


REPORT  OF  SECTIONS  FOR  1873. 


Astronomical  Section, 

Report  on  the  Temple  Obeervatory,  1873. 

The  instmmeDta  at  present  attached  to  this  Ohserratory  are : — 

The  Alvan  Clark  Equatorial,  SJ-in.  dia.  and  llO-in.  focus. 

With  Reflector,  12i-in.  dia. 

Befractor  g^ven  by  Ormerod,  SJ-in.  dia. 

Beflector  and  Spectroscope  for  Nebulae,  15-in.  dia.  and  45-in.  focus. 

Large  Spectroscope  for  Sun  work,  and  ring  slit  arrangement. 

Micrometer,  Sextant,  Theodolite. 

Heliostat,  Sprengel  air-pump  and  tubes,  Dawes'  solar  eyepiece,  &e. 

These  instruments  are  all  in  good  order,  and  have  been  used  for 
instruction. 

The  Observatory  itself  is  in  need  of  some  substantial  repair  or 
reconstruction. 

The  chief  work  has  been  the  measurement  of  double  and  multiple 
■tars,  430  of  which  have  been  observed  during  the  past  year.  Many  of 
them  are  stars  which  have  not  been  examined  for  many  years,  and  a 
systematic  re-examination  of  such  stars  is  being  undertaken,  with  the 
view  of  forming  as  complete  a  list  as  possible  of  binary  systems  in 
which  motion  is  recognizable. 

Mr.  Percy  Smith,  F.  C.  Houghton,  W.  Larden,  and  L.  Maxwell, 
are  most  conspicuous  amongst  those  who  have  assisted  Mr.  Wilson  and 
Mr.  Seabroke  in  this  work. 

The  orbit  of  2 1938  has  been  calculated  by  Mr.  Wilson  by  means  of 
Herschers  and  Thiele's  methods,  which  give  a  period  of  200  years. 
The  orbit  of  this  star  had  been  previously  calculated  by  Hind,  but  the 
data  had  proved  to  be  inaccurate,  and  the  star  was  departing  from  the 
position  laid  down  in  its  ephemeris. 

Mr.  Wilson  has  also  given  a  new  solution  of  the  problem  of  finding 
the  real  from  the  apparent  orbit  of  a  double  star,  by  a  method  purely 
graphical.  These  results  are  publiBhed  in  the  monthly  notices  of  the 
Astronomical  Society. 

In  June,  photographs  of  the  moon  were  taken  by  H.  N.  and  J.  R. 
Hutchinson,  with  fair  results. 

The  sun  has  been  observed  and  drawings  of  the  chromosphere  made 
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on  86  dajt  bj  Mr.  Seabroke,  and  a  most  decided  agg^gation  of  promi- 
nenoea  on  either  side  of  the  equatorial  regions  is  perceired  in  the  draw- 
ings, and  these  are  jnst  the  regions  most  frequented  bj  spots,  shewing  a 
decided  connection  between  the  two  phenomena.  A  paper  on  the 
results  of  these  observations  has  been  published  in  the  monthly  notices. 

Experimenta  have  been  made  bj  Mr.  Seabroke  to  determine  the 
heat  and  light  radiating  powers  of  gases  at  low  pressures  when  excited 
by  the  electric  cnrrent,  which  tend  to  shew  that  the  elementary  gsses 
give  more  light  in  proportion  to  heat  than  the  compounds. 

It  has  also  been  shewn  that  a  continuoos  current  of  electricity  can 
be  maintained  between  a  piece  of  coke  and  a  platinum  plate  immersed 
ill  nitric  acid;  the  quantity  of  electricity  is,  however,  small.  It  is 
probable  that  the  coke  becomes  oxidised  in  the  place  of  the  zinc,  used 
in  other  batteries. 

A  few  drawings  of  the  planets  haye  been  made  during  the  year, 
and  in  part  by  members  of  the  School. 

The  following  presents  have  been  made  to  the  Obaerratory : — 

Radcliffe  observations  for  1870  by  Trustees  of  Hadcliffe  Observatory. 
Plates  published  by  Harward  Observatory,  by  Mr.  Wilson. 

The  number  of  visitors  to  the  Observatory  who  made  use  of  the  instro- 
ments  was  380. 

During  the  Lent  Term  a  course  of  Lectures  on  Astronomy  were 
given  by  Mr.  Wilson  and  Mr.  Seabroke.  They  were  attended  by  about 
50,  some  of  whom  were  members  of  the  School,  and  an  examination  at 
the  end  was  passed  by  many  with  credit.  Mr.  Lockyer  presented  prizes 
to  the  two  first,  W.  Larden  and  Miss  M.  Moberly. 

The  Telescope  and  Observatory  were  formally  presented  to  the 
Governing  Body  of  Rugby  School  by  Mr.  Wilson  on  April  80th,  1878. 
The  following  is  an  extract  from  the  reply  of  the  Chairman  of  the 
Governing  Body,  the  Lord  Bishop  of  Worcester : — 

<  May  ^rd,  1878. 
<My  Dear  Mb.  Wilson, 

<  I  communicated  your  letter  of  April  30th  to  the  Governing  Body 
of  Rugby  School.  .  .  .  The  Governing  Body  accept  with  pleasure  and 
gratitude  your  offer  of  the  Temple  Telescope  for  the  use  of  the  School ; 
and  they  desire  me  to  express  to  you  their  sense  of  the  value  of  yonr 
gift,  and  their  best  thanks  for  it.  They  will  not  fail  in  forming  plans 
for  new  buildings  to  make  arrangements  for  a  suitable  and  permanent 
site  fur  it.  The  question  of  the  appointment  of  a  Curator  of  the  Telescope, 
and  of  an  annual  report  of  the  work  done  in  connection  with  it,  will  not 
be  lost  sight  of  in  framing  the  regulations  of  the  School 

'  Yours  faithfully, 

(Siyned)  « H.  WoRCEOTKB.* 
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A  miAll  silTer  pUto  is  affixed  to  the  stone  pedestal  on  which  the 
Telescope  rests,  with  the  following  inscription  :•— 

BOO  rinnoiLLinc 

Ur  VfVX  DAWBSa  AB  ALTAVO  OLABK  lULBOBATUlC 

BOMOLM  BUOBlEUriZ 

quo  CCBU  XXIACVLA  azPIiOBBB*, 

•GZBBTXAX  AVmmun,  BXBBOBin  ZBaBVIA, 

zb  bbx  olobzaic 
Fbbbbbzoo  Tbmylb  avotobb 

D.B. 

J.  M.  wnsov 

JLB.  XBOOOLXZT. 


Meteorological  Section^ 

The  meteorological  observations  hare  been  oontinned  daring  the 
year,  Mr.  Kirk  having  been  good  enough  to  take  them  dnring  the 
holidays. 

There  is,  of  eonrse,  some  little  diffienlty  arising  from  the  frequent 
change  of  obsenrers  amongst  the  boys,  as  new  observers  are  apt  to  make 
slips  now  and  then.  Precautions,  however,  are  taken  as  far  as  possible 
to  detect  an  error  at  once. 

The  barometer  appears  to  be  the  most  popular  instrument,  and  as 
there  are  generally  two  or  three  fresh  candidates  to  undertake  it  at  our 
usual  monthly  meetings,  it  is  frequently  arranged  that  one  boy  reads  it 
for  the  first  half  of  the  month  and  another  for  the  second.  In  this  way 
each  gets  his  turn. 

There  have  been  eighteen  observers  from  the  School  during  the 
year,  the  same  number  as  last  year. 

Their  names  are  given  below. 

As  before,  the  readings  were  reduced  for  temperature  and  sea  level, 
and  the  averages  computed  by  Mr.  Wilson,  with  the  assistance  of  some 
of  the  observers, 

H.  0.  Arnold  R.  D.  Oldham 

R.  S.  Gunnery  P.  *R.  Page  Henderson 

F.  T.  S.  Houghton  J.  H.  Patry 
H.  N.  Hutchinson  A.  J.  Solly 
T.  F.  Johnson  C.  G.  Steel 

G.  L.  King  F.  Swanzy 
L.  MaxweU  V.  L.  Tapling 
J.  W.  Nioholson  B.  R.  Wise 
H.  F.  Newall  E.  T.  Wise 

It  is  worth  while  to  call  attention  to  the  remarkably  low  readings 
of  the  barometers  on  the  19th  and  ?Oth  of  January,  1873.  They  are 
given  below,  corrected  for  temperature  and  sea  level. 
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Jan.  lOth,   8.30  a.m 28*803 

11.0    P.H 28384 

Jan.  20t]i,   8.30  am 28-515 

9.0    P.M 28-377 

The  morning  readings  were  thoee  of  the  School  barometer,  taken  by 
Mr.  Kirk.  Thoee  in  the  evening  were  taken  by  myself  from  my  own 
instramenty  a  standard  by  Casella.  The  actnal  reading  at  9  p.v.,  on 
the  20th,  was  28*020,  which,  corrected  for  temperature  only  (44«  F.), 
becomes  27*961,  and  agrees  closely  with  the  reading  of  a  compensated 
Aneroid. 

Mr.  E.  J.  Lowe  stated  in  the  TVmes  that  his  lowest  reading  (at 
Nottingham)  was  at  11.30  p.m.  on  the  19th,  28-373  (corrected  and 
reduced). 

Mr.  O.  J.  Symons  gave  the  lowest  readings  recorded  since  Jannarj, 
1857  (Camden  Square,  London),  as  follows: — 

1859 Deo.  26th,     6.0    A.X 28-629 

1866,  ....  Feb.  11th,  4.30  p.m.  ....  28-606 

1872,  ....  Jan.  24th,     4.47  A.M 28-382 

1873,  ....  Jan.  20th,  10.0    A.M 28-447 

T.  N.  HUTCHIKBOK. 


The  following  certificate  has  been  receired  from  Kew  Obserratoty  :— 

Sen$tiit€  Minimum  Thermometer  for  Gra»$fNo,  17,519, 

by  Casella,  London. 

(TSSZTIED  VKMOVMTSS  Alls  XK  A  TVBTXCAI.  roSITIOSC.) 

Corrections  to  be  applied  to  the  scale  readings,  determined  by 
comparison  with  the  standard  instruments  at  the  Kew  Obseryatory. 

At  32«  —  00 

42«  —  0-1 

52«  —  0-2 

62*  —  0*0 

72«  —  01 

Note  1. — When  the  sign  of  the  correction  is  +,  the  quantity  is  to 
be  added  to  the  obserTed  scale  reading,  and  when  —  to  be  subtracted 
from  it. 

Note  2. — As  alcohol  wets  the  capillary  glass  tube  and  ia  rery 
volatile,  this  instrument  ought  occasionally  to  be  examined  in  order  to 
ascertain  that  there  is  no  liquid  above  the  main  column.  If  there 
should  be  some  condensed  in  the  top  of  the  tube,  by  slightly  heating  this 
it  will  be  driven  down  so  as  to  join  the  main  column. 

Samuel  Jeffert,  Superintendent 
Kew  Observatory,  March,  1873. 
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MeUorohffieai  Obiervationi. 
January. 


1 

Saroin. 

Temperature 

Bain 

^  1  Barom. 

Temperatore 

Bain 

Be- 
dneed 

B^ 

Wet 
Bulb 

Max. 

Min. 

Inches 

Be- 
dnced 

B^b 

Wet 
Bnlb 

Max. 

Hin. 

Incbea 

1 

39,8 

39 

46 

39 

,08 

1829,812 

35 

34 

48 

33,4 

,24 

2 

29,418 

44,8 

43 

48,2 

38,6 

19|28,803 

39 

38 

49,2 

35 

,17 

3 

29,640 

46 

44 

47 

36 

,07 

20 

28,515 

30,2 

29,6 

44 

80 

,15 

4 

29,849 

41 

40 

47,8 

38 

,22 

21 

28,895 

SO 

29 

35,4 

26 

,30 

6 

29,733 

39,8 

38 

53,2 

39 

,08 

l22 

28,783 

36,4 

35 

£9 

30 

,03 

6 

29,950 

48,2 

46 

48 

37 

23 

29,512 

33 

31 

44,8 

31 

,02 

7 

30,090 

45 

44 

50 

45 

24 

29,541 

36,6 

36 

41 

32 

8 

29,769 

46 

44 

48 

43 

,06 

2530,030 

26 

25 

40 

24 

,01 

9 

29,655 

47 

46 

50,4 

43 

,08 

26  29,908 

37 

36 

40 

26 

10 

29,630 

48,8 

47 

51 

47 

,01 

'27 

30,104 

32 

32 

40 

31,6 

11 

29,789 

49 

47 

53 

47 

,09 

28 

30,096 

29,8 

27,6 

40 

28 

12 

29,874 

45 

43,8 

53 

46 

,05 

,29 

30,107 

31 

29 

96 

28 

13 

29,926 

46,8 

45,8 

49,2 

38,6 

,02 

,30 

30,067 

32,8 

31 

32,8 

29 

14 

30,106 

49,8 

48 

52 

47 

31 

30,161 

33,4 

33 

33,6 

32 

15 

30,017 

44,6 

44,4 

53 

41 

1 

Total 

16  30,046 

47,6 

45 

48 

43 

,05 

29,724 

39,5 

1,62 

17 

30,021 

87 

36 

49 

36 

1 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 
16 


30,149 
29,561 
29,684 
30,024 
30,167 
30,095 
30,189 

30,288 
30,245 
30,476 
30,132 
30,265 
30,285 
30,445 
30,626 


129,372 
229,552 
3,29,810 
429,734 
5:29,806 
630,049 


7 

8 

9 

10 


29,249 
29,585 
29,619 
29,392 
11129,164 
12^29,360 
13^29,434 
1429,502 
15!29,953 
16129,883 


17 


30 

26 

29,8 

33,5 

33,5 

32,0 

33,6 

33,8 

34,0 

36,1 

30,4 

36,8 

33,3 

38,5 

37,4 

36,8 

32,5 
38,0 
38,5 
46,6 
40,5 
35,5 
43,5 
39.0 
43.8 
36,5 
34,6 
34,5 
32,7 
31,5 
34,4 
33,8 
36,5 


30 

24,8 

29,1 

29,1 

33,2 

32,2 

33,2 

32,0 

33,6 

36,0 

29,4 

34,0 

31,2 

38,0 

36,8 

35,0 

32,1 

36,0 

38,0 

46 

40,2 

35,2 

42,5 

36,5 

41,5 

35,5 

34.0 

32.5 

29.4 

31,0 

33,8 

32,0 

36 


39,1 
29,2 
30,1 
30,1 
34,0 
34,6 
34,7 
36,0 
35,3 
39,8 
43,3 
37,5 
41,5 
43,8 
44,9 
45,5 

44  I 

44,0 

40,8 

48,5 

50 

49,8 

46,0 

47,5 

49,2 

49,5 

47,8 

47 

41 

41 

35.4 

40.8 

40 


30 

24,1 

25 

25 

28,6 

32 

31,1 

32,8 

32,4 

31,6 

29,2 

80,2 

30,2 

33,8 

33,6 

35,5 


28,0 

32.2 

35.5 

38 

37 

30 

35,5 

34 

33,5 

34 

31 

31,7 

26,5 

28.8 

30 

32 

33,4 


JFehruary. 


,10 
,10 
.17 


,01 
,03 
,04 


17  30,679 

18  30,786 
19,30,732 
20  30,614 


21 
22 


30,386 
29,883 
23129.902 

24  29,847 

25  29,649 

26  28,875 

27  29.349 


28 


29,764 


30,115 


34,2 

27,1 

30,2 

26 

29 

33,5 

29,8 

26 

81 

44 

36,8 

29,5 

32,55 


March, 


32,2 

26,2 

30 

26 

29 

33 

27,8 

25 

31 

43,5 

36,0 

28,0 


37,5 

36 

32,2 

36 

43,4 

33,5 

42 

36 

31,2 

44,8 

49,5 

41 


33,8 

25 

26,8 

25,5 

25,5 

28 

22 

25,0 

25 

30,2 

36 

28 


,01 
,16 
,08 
,15 

,01 

Totol 

1.14 


,23 
,10 
,08 
,00 
,06 
,16 
,09 
,07 
,07 
,08 
,05 
,00 
,27 
.00 
,05 
,29 
,00 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

I 


29,809 
29,995 
30,073 
30,019 
30,011 
30,016 
30,103 
30,191 
30,233 
30,128 
29,911 
30,017 
30,009 
29,809 

29^793 


36,5 

36,8 

36,5 

36.8 

34,0 

39,5 

38,8 

48,8 

34,5 

37 

37,5 

37 

46 

38,5 

37,76 


35,5 

34,5 

35 

35,4 

33,5 

39,2 

38,4 

48,5 

34 

36,5 

37,3 

37 

44.5 

38,6 


41,4 

43.5 

43,8 

42 

37,2 

47.4 

45,5 

55,4 

55,6 

58 

59,4 

62 

59,5 

61,8 


35.5 

35 

35 

34,5 

29 

32 

37,8 

37 

32,5 

33 

32,5 

36 

36 

33,5 


,00 
,00 
,03 
,20 
,02 
,04 
,01 
,00 
,00 
,00 
,00 
,01 
,04 

Total 
1,95 


60 
AprU. 


I 


Bmool 
dooed 


1  29,927 
2130,247 

3  30,211 

4  30,176 

5  29,829 

6  29,655 
29,693 
30,114 
30,337 
30,384 
30,166 
30,093 
30,016' 
29,903 
29,729 
29,631 
29,599 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


1  30,150 
230,028' 
3  29,704 
4l29,777, 

5  29,463, 

6  29,509 

7  29,562 

8  29,554, 

9  29,958 
1030,118 
1130,126 
12  30,208 
1330,203 
1430,267 
15!30,140 
1630,027 
1729,734 

1129,972 
230.153 
3,29,916 
429,886 

5  29,851 

6  30,079 

7  30,264 

8  30,212 

9  30,066 
10'29,782 

11  29,689 

12  29,596 

13  29,602 

14  29,765 
1529,833 

16  29,951 

X'''30,018 


Ball 

46,8 

45 

46,9 

47 

47.1 

45 

40,4 

41,3 

42 

39,8 

42,7 

42,2 

49,3 
60,2 
55 
46 

50,2 

54 

52,2 

45 

47,2 

47,8 

47,6! 

49 

50,5; 

50,9, 

62,4 

54,4 

51 

43,1 

46,2 

45,3 

48,8 

49,5 
51,2 
50,2 

58,9 

51,5 

51,8 

61 

59,1 

52 

53,2 

54,1 
57,2 
55,5 
58.9 
57,2 
62,9 


Temp«ntar« 

Bain  i 

1 

Barom. 

W«t 

Bolb     Max. 

MiA. 

Inehaa 

Ba- 

dncad 

S3b 

43,8    64,5 

37,4 

18 

29J82 

46,2 

42,3 

68,2 

31,5 

19 

30,118 

48 

45,5 

59 

36,6 

20 

30,211 

51 

43,8 

56,3 

39,2 

,83 

21 

30,263 

44,8 

43,4 

52 

44,8 

22 

30,076 

43,8 

40,3 

52,9 

38 

,16 

23 

29,985 

40 

38,2 

50,5 

36,8 

24 

29,967 

38,8 

38,2 

45,2 

36 

25 

30,175 

37 

38 

51,6 

37,3 

26 

30,295 

38 

88 

47 

25,9 

27 

30,013 

42 

41 

51,8 

34 

28 

30,159 

48,8 

40 

45,2 

39,8 

1 
1 

29 
30 

30,093 
30,218 

51 
50 

46,0 

49,5 

36 

9 

53,2 

60,2 

55 

y 

30,042 

45,38 

52,4 

73,2 

55 

.16 

1 

45 

70 

45 

,01 

49 

48,2 

46 

42 

46,4 

43,2' 

44   I 

47   ■ 

48,1, 

47,5| 

56,8 

51 

44,9 

39.2 

42,9 

42 

44 

49 

48,6 

50 

58,4 

50,4 

48,1 

57,8 

59 

50,5 

51,2 

50,9! 

56,8, 

58,2 

55 

67,2 

56,6 


64   I 

62,8 

62,2 

56,8 

57.2 

57,8: 

55 

52.2 

55,2 

60,4 

63,2 

65,7 

68.2 

60,2 

55.1 

58,5 

61 

66   , 
54,3; 

64,8 

72 

79,2 

61 

58 

65,8 

65 

54,9 

68,3 

59 

68,2 

64,6 

65 

67,9 

68,8 


49 

37,4 

41,4 

39 

41 

36,4 

37,8 

39 

37,3 

39,8 

50,5 

44,3 

35 

34 

34 

33.9 

37,1 

44 

42 

42 

45 

56 

50 

41,8 

49,9 

48,3 

48,5 

50,2 

47 

48,3 

49 
49,3 

45,7 

49,5 


May. 

18  29,701 


.11 
,30 
,42 
,04 
,10 
,03 
,09 
,01 


42.8 

42,3 

47,4 

46 

53,8 

53,8 


,32 


10  29,935 
20  30,328 
!2l  30,074 
2229,952 

23  2»,700 

24  30,089!  50,4 

25  30.286   56 

26  29.994'  54.5 

27  29,8071  52.1 

28  30.217   60,7 

29  30,414'  51,8 
3030,309;  49,2 
31 30,201  50,1 

29,987j  49,7 


4 


June. 


,01 
,03 

,09 
,62 
,21 


,18 

,07 
,03 
,89 
,04 
,01 


1830,018  57,8 

19  30,073  58,8 

2030,175  59,6 

2130,238  63,9 

2230,107  66,1 

23  30,080  59,5 

2430,032  57,1 

25  29,887  65,9 
2630,190 

2730,117  62,2 

2830,010  58,6 

2929,994!  65 

30  29,812  55 

I  29,979  57,27 

-5 


Wat 
Bolb 

45 

43 

46 

42,2 

42 

36,8 

34 

34 

34,6 

40 

45 

46,8 

47 


42,2; 

39.4 

42,3| 

45,3 

51,9 

53 

45,1 

50,1 

49,3 

50,6 

46,3 

47,5 

44,1 

46,5 


54,9 

55,1 

56,1 

61 

64 

55,4 

54,5 

52 


mtora 
Kax. 

Min. 

64,2 

42 

63,H 

36 

62 

33 

65 

36 

62,2 

37 

48 

31,6 

48 

29 

46 

28,8 

46 

28,2 

50,2 

38 

68,8 

87,4 

54 

45 

64,6 

99 

Bain 
IndiM 


,02 
,10 
,01 

,01 

Total 
,80 


61 

43,8 
53,1 

59,8 

54,5 

64 

65,2 

60,8 
63,1 

60,7 
65,5 
62.3 

63,2 
63,1 


42,7 
38.7 
32.2 
49,3 

45,1 

47 

38,2| 

38,5 

47,8 

43,5 

45,6 

39,8 

34,2 

26,5 


,03 

.44 

,11 
,04 
,02 


,16 
,14 


0.17 

Total 
2,53 


69 

71,2 

62,3 

69,1 

77,9 

74,8 

69,7 

64,6 


59 
55,2 
69,8' 
54,3   75 


62,2 
70,8 
65,9 


49,4 

53,3 

54 

55,4 

60 

50,1 

45,9 

44,3 

54 
54,3 
48,7 
55 


,01 


.01 


1,43 

.01 

Total 

3,64 


61 


^nE-TTBSsr 

T«.«.ru«. 

1^ 

1 

30,003 

53,2 

60,8 

88 

Kin. 

63,7 

iDOhH 

18 

-^ 

^ 

^ 

Hu. 

Wo. 

India 

"i 

29,894 

60 

67,8 

68 

67 

2 

80.036 

62,1 

67,6 

68,8 

62 

,02 

19:30.166 

68,6 

67 

66,2 

44 

29,901 

59,6 

67.8 

67 

57 

,23 

20 

30.129 

64,5 

61 

63,2 

63,5 

29,713 

57,6 

53,8 

62 

fil,8 

,03 

21 

30,187 

71 

67 

78,6 

66 

20.840 

53,8 

63 

66.8 

46,2 

.11 

22 

30,046 

76,5 

69 

82,8 

61 

,02 

e 

29,854 

58 

53.8 

65.6 

63,2 

23 

29,922 

70 

68 

88,2 

66 

.01 

7 

30.100 

61,6 

56 

69 

46,2 

24 

30.044 

68,2 

66,8 

81,6 

56.2 

8 

30,102 

63.6 

67.2 

73 

50.6 

26 

29,996 

66,8 

61 

70 

68,6 

,33 

9 

30,141 

69 

65 

7S,5 

40 

26 

29,938 

69.6 

57 

71,2 

66,8 

10 

29,873 

60,8 

68 

60,2 

63,8 

27 

29.9S6 

68,8 

68,8 

70.6 

53 

,11 

11 

20,850 

69.8 

63 

71.2 

SI 

28 

30,006 

61,8 

68 

68 

57,8 

.31 

12 

29.759 

67,5 

64,8 

64,6 

48 

.16 

20 

29,964 

66 

60,8 

68 

42,6 

,04 

13 

29,683 

67,5 

64.2 

60.4 

47 

,73 

30 

30,«S8 

66,5 

69,6 

73 

57,8 

,07 

14 

20.667 

67.8 

66 

63,2 

46 

.03 

31 

30,068 

68,6 

62,8 

73,2 

67.5 

15 

20,743 

56,6 

53 

68 

49 

.09 

1 

roM 

16 

30.045 

58 

63.8 

64.6 

40 

20,737 

ai.7 

2.87 

1730.072 

60.6 

58,6 

69 

52 

,09 

150,052 

50       66 

72 

66.40,m" 

1 

68 

54 

82,4 

' 

2  30,177 

63       67 

64.8 

57,2 

63,4 

53 

62 

0,40 

3  30.126 

61       58 

70,4 

63.6' 

69 

54,6 

40 

0,05 

4  30,130 

54.6    63 

71 

47.2  0.01 

66,8 

55,2 

49,8 

0,27 

A  29,946 

03       69 

66,4 

64    ,0,04 

61 

57 

60,6 

6  29,891 

62,e'  68.8 

73 

66.6 

60.4 

67,2 

48,8 

7  30,088 

86,8   63,8 

69.2 

60 

61 

60 

66.9 

0,06 

8  30,012 

66       62 

81 

66 

64,8 

62,6 

67 

0,19 

9  29,892 

58       63 

79 

61 

0.03 

62 

68 

58 

10  30,273 

69       62,8 

64 

48 

60,6  67 

53 

0,31 

1129.947 

56.4    54,2 

6S.4 

61.8 

0,10 

69,8 

54,2 

64 

0,08 

12  30.03S 

63       60 

64 

83,2  0.03 

48,8 

47 

16,4  0,27 

13  29,818 

64       60 

72 

69    |0,16 

67,6 

M 

47,80,15 

14  30,064 

62       67 

71 

53 

57 

68 

58,80,12 

15  30,042 

62,8    61 

72,8 

65,80.01 

k  29.9M 

ToUl 

16  20,974 

■  62    1  60 

72,4 

69,81 

69,9 

2.81 

17 

30,171 

60 

63 

71 

49 

^ 

i 

I  54,8  t 
!  54,8  i 
i  55,6  i 


I  62,2  A 
'.  51,2'  i 
I  65.2  ( 


Sl,6 

60,4 

I  6O.2I 


46,8 

41  0,16 
46  |0.03 
47.20,27 
44  [0.01 
43,S' 


0  30,108 
10  30,040 
1130,243 
S  30,651 
3  30,466 
A  30,371 

5  30,287 

6  30,178 

7  20,991 
18  29,912 
9  30,261 
0  30.209 

129,061 


1.29,123 

43,1 

41,6 

52.4 

40,5 

"" 

18  30.420 

39,4 

39,1 

42.2 

38,5 

.01 

3,29,289 

37,2 

36,0 

51,4 

33,5   ,11 

19  30,163 

41,0  40,S|  46,2  38,0; 

8  29,427 

36.9 

36,7 

45,0 

35,0   ,01 

20  30,173 

40,0  39,2  45,5;  38,5! 

4:29,568 

38,5 

37,6 

61,5 

31,0   ,0J 

21  30,044 

33,0  32,5;  43.5   32.0!  •« 

5'29,450 

45,0 

44,6 

50,0 

37,6  ,10 

2229.406 

50,8'  46,5   52.5!  32,0 

6,29,327 

45,8 

45,0 

49,0 

41,6  ,S3 

23  29,594 

51,8!  48,0  56,0,  46.0 

729,512 

43,5 

43,0 

46,8 

43 

,20 

24'29,879l  48,4]  41,2'  51,81  ■*2-2 

8,29,982 

45,0 

44,2 

47,2 

43,0 

,03 

25  30,167  50,8  48,5  52,0 

34,0 

930,131 

42,5 

40,6 

45,2 

41.0 

.11 

26  29,878'  51,4' 51,2  51,4 

37,0  ,16 

1030,158 

43 

42,0 

46,5 

37,5 

.15 

2729,413  43,2  41,0  53.5 

41,0 

lt!30,316 

38,1 

37,2 

43,2 

37,0 

2829,9291  42,5,  40,2!  49,3 

40,0 

12  30,131 

38,8!  38,0 

47,0 

33,2 

29  29,783 

51,5'  49,3 

52,5 

42fl'  ,05 

13  29,914 

26.8   26,4 

46,8 

25,2 

30,29.873 

43,2.  40.3 

53,2 

40,2  ,01 

14  30,014 

36,8'  31,1 

40,0 

26,0 

129.878 

TdUI 

1030,386 

40,4|  33,2 

43,0 

33,0 

2531.6! 

ie'30,494 

38,0  36,5 

49,2 

30,0 

1 

n  30,510 

40,2l  39.0 

42,5 

35,2 

^1 

IhOfnbtr. 

1,30,462 

40 

39 

46,8 

34,5 

18  30,162 

4B 

46.2 

S8      45    1 

230,507 

46,6 

46 

48 

39 

19 

30,015 

46 

45,3 

50,6 

42.80,20 

3  30,590 

46,5 

45,5 

55,8 

46 

20 

29,936 

36 

36 

48 

35,4)0,01 

430,623 

40 

39 

47 

36 

21 

30.119 

44,8 

43 

47 

36 

0,03 

5,30,445 

41 

40 

44 

39 

22 

30,000 

43,8 

43 

48 

43 

6  30,423 

23 

3ai29 

39,8 

38 

46 

36 

0,01 

7i30,552 

0,1 

24'30,204 

46 

44 

50 

44 

8'30,581 

43 

41,4 

44 

38,5 

2530,314 

40,4 

40 

48,2 

.17 

930,588 

34,6 

31,2 

45,2 

33,6 

26  30,122 

41 

40 

46 

40    0,15 

10  30.571 

24,8 

24,8 

46,8 

24,6 

27,29,811 

36 

36 

40 

36,8  0J)1 

11 '30,652 

21,2 

21,2 

41,4 

20 

2830,222 

25,6 

35 

41 

2S 

12  30,692 

20 

20 

41 

19 

29  30,051 

30,8 

30 

80,8 

85,4 

13:30,657 

29,8 

29,2 

32,4 

25 

30  29,845 

3 

30,3 

39 

31 

0,0s 

14  30,499 

30,4 

30,2 

37.2 

27 

31,29.517 

42,4 

41>  46,3 

3S 

1530,181 

35 

34 

55 

30 

0,03 

ToUI 

16  29.791 

17  30,139 

u. 

52 
48 

54 
66 

g 

0,(|1 

1 

30,271 

38,0 

0,61 

63 


Entomoloffical  Section. 
There  have  been  a  few  additione  made  to  the  Rugby  list  during  the 
past  year.  They  are  not  extensiye ;  partly  on  account  of  the  bad  summer 
and  partly  on  account  of  the  great  scarcity  of  real  working  members  in 
this  Section.  The  best  species  added  to  our  local  list  this  year  was 
Orgyia  Qonostigma,  taken  by  A.  J.  Solly. 

Additions  to  the  Local  List, 
Dicranura  bifida  Noctua  plecta 

Orgyia  Qonostigma  Cidaria>mlaceata 

Euperia  Fulvago 
Ouly  five  new  species,  aod  those  not  at  all  striking,  seem  to  con- 
stitute the  whole  result  of  the  work  of  this  Section  for  a  year. 

The  absence  of  Mr.  Sidgwick  from  England  preyents  our  obtaining 
from  him  the  record  of  his  obsenrations  last  year. 

H.  VZGABS. 


Botanical  Section. 


A  special  report  of  the  obserrations  made  by  this  Section  will  be 

printed  uezt  Term. 

Considerable  progress  has  been  made  with  a  collection  of  local  plants 

in  a  form  accessible  to  all. 

The  following  hare  assisted  the  President  in  this  work— 

B.  A.  Fayrer  V.  H.  Veley 

Q.  L.  King  E.  T.  Wise 

H.  W.  Trott 

E.  T.  Wise. 

Zoological  Section, 

List  of  Notices. 

Rook's  nest  begun  in  *  Three  Trees ' 
Blackbird's  nest,  (with  eggs) 
Cuckoo  heard  on  Dunchurch  Road 
Missel  Thrush's  nest,  (three  eggs) 
Chiff-Chaff,  (one  egg) 
Oreen  Linnet,  (hard  set) 
Hedge-Sparrow,  (with  eggs) 
Thrushes  and  Blackbirds,  (full  fledged) 
Goldfinch,  (two  eggs) 
Conicrake  heard  at  Newbold 
Rooks,  (on  the  wing),  at  Rainsbrook 
Moorhen,  (one  egg) 
Sedgewarbler,  (with  eggs) 
Black-headed  Bunting,  (with  eggs) 
Swifts  obserred 


Feb.  14 

April  3 

R.  Cunlifie 

May  3 

a  M.  Chadwick 

Mays 

F.  Sykes 

May  4 

H.  H.  Child 

May  4 

R.  Cunlifife 

May  4 

C.  M.  Chadwick 

May  6 

C.  M.  Chadwick 

May  10 

R.  Cunliffe 

May  11 

C.  M.  Chadwick 

May  15 

H..H.  Child 

May  16 

R.  Cunlifie 

May  15 

R«  Cunlifie 

May  17 

R.  Cunlifie 

May  19 

W.  B.  Lowe 
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Yellowluuniiier,  (eggs) 

Starlings,  (with  half-fledged  jmng) 

ChaAneh,  (hard  aet) 

Skylark,  (hard  set) 

Kingflaher,  (4  young,  nearly  fledged) 

Reedwarbler,  (eggs) 

HVoodpigeon,  (hard  let) 

C.  M.  Ceadwick. 

The  egg  cabinet  haa  now  been  replaeed  in  the  Society's  room.    It 

is  tmsted  to  the  care  of  every  Member  of  the  Society.    It  is  desired  to 

form  a  complete  collection  of  well  anthenticated  Rogby  eggs,  as  well 

as  a  general  British  coUeetion.    Contributions  towards  either  eoUeetion 

will  be  receiTed  by 

B.  R.  Wisi. 


May  19 

G.  M.  Chadwiek 

May  20 

C.  M.  Chadwiok 

May  24 

C.  M.  Chadwick 

May  25 

H.  H.  Child 

May  25 

J.  Ravenscroft 

May  29 

C.  M.  Chadwick 

June  16 

R.  Cnnli£fe 

Geohgical  Section. 
Th9  OolUk  Drift  ai  Browntover,  May  24,  1873. 

The  diagrams  (Plate  iii.)  are  intended  to  represent  three  sections,  at 
right  angles  to  one  another,  of  the  stratified  oolitic  drift  on  the  sonthem 
side  of  Brownsorer  HilL  To  quote  from  a  Paper  of  Mr.  Wilson's  is  the 
Report  for  1871,  "This  deposit  is  about  300  yds.  to  your  left  when  you  hate 
passed  through  four  gates  on  the  road  from  Brownsover  to  St.  Thomai^ 
Cross.  It  is  an  excavation  in  a  sloping  field,  and  exhibitB  a  section  of 
stratified  oolitic  drift,  sloping  at  various  angles.  There  are  belts  of  sand 
in  it,  and  everything  indicates  a  shore  deposit." . . .  *'  It  appears  to  me  to 
be  a  portion  of  an  old  sea  beach,  probably  formed  under  the  ice-foot  in 
the  glacial  age." 

Section  I.  is  the  most  important.  It  is  about  10  or  11  feet  high, 
the  upper  part  of  which  consists  of  coarse  oolitic  gravel  drift ;  and  the 
lower  part  of  fine  gravel,  sugary  sand,  with  several  well  and  sharply 
marked  belts  of  pure  sand.  One  of  theee  (b.  Fig.  i.)  was  seen  suddenly 
to  thin  out  and  terminate,  as  shown  at  the  right  hand  side  of  the  diagram ; 
which  seems  to  show  that  such  belts  of  sand  are  only  local,  and  extend 
over  limited  areas. 

The  whole  seemed  to  be  stratified  rather  in  the  shape  of  a  basin, 
though  conforming  to  the  slope  of  the  hill  southwards. 

Lias  fossils  were  very  numerous,  especially  "  QryphMa  Tnemrmf" 
in  good  preservation.  An  entire  Ammonite  (Communis  ?)  and  numerous 
fitigments,  much  waterwom,  were  found;  also,  portions  of  other  shells, 
numerous  Belemnites,  and  what  looked  like  red  chalk. 

The  parts  in  the  difierent  sections  marked  with  a  cross  are  diffnent 
parts  of  one  belt  of  fine  gravel  and  sand,  which,  it  will  be  seen,  is  higher 
at  the  west  than  at  the  east,  and  as  the  faces  of  sections  i.  and  ni.  are  only 
about  15  yds.  apart,  this  shows  that  the  drift  has  a  considerable  dip  to 
the  east ;  the  general  dip  being  about  S.£. 
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The  meaforements  may  be  relied  npon. 

The  three  dark  banda  io  Fig.  ii.  are  belts  of  coarse  gravel  reddened 
by  the  presence  of  iron,  and  containing  concretionary  lamps  and  flat 
pieces  of  iron-stone. 

Section  of  the  Drift  an  the  ahpe  of  the  hill  to  the  north  of  the  BiUon 
Moadjuei  above  the  BiUon  Clay-pit,  May  31, 1873. 

Snrfaee  soil,  |  foot. 

Mottled  clay,  containing  jitriated  ehalk  pebbles,  sandstone  pebbles, 
oolitic  pebbles  (?),  and  ronnded  qnarbsose  pebbles,  1  foot  8  inches. 

Yellowish  brown  sand,  imperfectly  stratified,  7  inches. 

Reddish  sand,  without  any  pebbles,  4  feet  9  inches. 

Layer  of  brownish-red  clay,  with  small  pebbles,  about  1  inch. 

Yellowish-red  sugary  sand,  to  unknown  depth. 

Section  at  the  Clay-pit,  Bilton  Road,  May  31,  1873. 

Red  sand,  with  pebbles  of  sandstone  and  quartzite,  3  feet  6  inches. 
Light-blue  clay,  with  a  layer  of  limestone  about  4  feet  from  its 
surface,  and  seyeral  thin  bands  of  yellow  concretionary  nodules,  10  feet. 
Dark  blue  clay,  with  a  very  irregular  surface,  to  unknown  depth. 

The  Drift  ae  exposed  at  the  Victoria  Works,  New  Bilton,  May  81,  1873. 

Coarse,  earthy,  brown  sand ;  containing  rounded  and  angular  pebbles 
of  quartzite,  coarse  sandstone  and  fine  sandstone,  pure  flint,  white  quartz, 
and  a  light,  hardish  white  stone,  full  of  small  cavities  and  brown  specks, 
but  apparently  no  chalk :  some  of  the  rounded  stones  of  considerable  size. 

Estimated  percentage  of  stones  and  pebbles,  by  inspection,  16  to 
20  per  cent. 

Section  of  the  Drift  at  the  New  Bilton  Clay-pits,  June  6, 1873. 

The  total  thickness  of  the  drift  seems  to  be  nearly  10  feet.  It 
contains  some  very  large  blocks  of  sandstone,  rounded,  some  as  large  as 
a  man's  head.  A  band  through  it  consists  almost  entirely  of  pebbles  and 
stones  of  quartzite,  sandstone,  and  slate :  but  in  some  parts  gradually 
merged  into  the  surrounding  sand  and  grayel.  The  gravel  here  seems 
to  be  very  like,  or  identical  with,  that  which  is  exposed  at  a  small  cutting 
made  in  the  roadside  on  the  Lawford  Road,  about  half-way  to  New  Bilton. 
The  drift  there  exposed  ii  a  coarse,  earthy,  brown  sand,  containing  a 
large  proportion  of  gravel  and  pebbles  of  quartz,  quartzite,  sandstone, 
and  flint :  it  has  quite  a  whitened  appearance,  with  small  pebbles,  and 
fragments  of  white  quartz.  It  seemed  to  be  imperfectly  stratified,  with 
thin  bands  of  fine  sand. 

The  estimated  percentage  of  stones  and  pebbles  is  30  to  40  per  cent. 

L.  Maxwell. 
I 
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p.  60. 

41.  ■  On  the  Teeth  of  Species  of  the  Genus  Lahyrin- 

thodon  common  to  the  German  Keuper  formation 
and  the  Lower  Sandstone  of  Warwick  and  Leaming- 
ton.   IVam.  Oeol  Soc.,  ser.  2,  vol,  yi.,  p.  503. 

42.  Steicklamd,      Memoir  descriptive  of  a  Series  of  Coloured  See- 

H.  £.         tions   of  the    Cuttings    on    the    Birmingham  and 
Gloucester  Railway.    Ibtdf  p.  545. 

1843. 

43.  Anon.  •<        -      Warwickshire.  «  Surface  and  Geology,"  &c.  Penny 

Cyelopuediat  vol,  xxyii.,  p.  84.   fol.  Lond. 

44.  Dawes,  J.  S.       On  the  Occurrence  of  Vegetable  Remains,  snp- 

posed  to  be  Marine^  in  the  New  Red  Sandstone. 
lUp,  Brit,  Auoe.  for  1842,  Tram,  of  SecHons,  p,  47 
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1845. 

45.  Bbodib,  Rev.  P.  B.,  and  [Prof.]  J.  Buckmak.    On  the  Stonesfield 

Slate  of  the  Cotteewold  Hilb.    Froc,  O0OI  Soe.,  vol. 
iT.i  p.  437,  and  Qttart,  Joum.  Oeol.  Soe.,  vol  i.,  p,  220. 

46.  Dawes,  J.  S.      Remarks  upon  Sternbergieo.    Ibidt  pp.  369  and  91 

retpeetivefy. 

47.  Strickland,      On  certain  Calcareo-oomeons  Bodies  fonnd  in  the 

H.  £•  onter  chambers  of  Ammonites.     Ibid,  p.  449,  and 

Ibid,  p.  230. 

1849. 

48.  Strickland,      On  the  Geology  of  the  Oxford  and  Rngbj  Rail- 

H.  E.  way.     Proe.  Aahmolean  8oe.,  Oxon,  vol.  ii.,  No.  25, 

p.  192. 

1850. 

49.  BucKiCAN,  On  some  Fossil   Pknts  firom  the  Lias.     Quart 

Prof.  J.      Joum.  Oeol.  Soc.,  vol.  yi.,p.  413. 

50.  Llotd,  Dr.  O.    On  a  New  Species  of  Labyrinthodon  from  the  New 

Red  Sandstone  of  Warwickshire.    Mep.  Brit.  Auoe, 
for  1849,  Trans,  of  Sections,  p.  56. 

1852. 
61.  Sheet  62,  S.  W.  of  the  Geological  Survey  Map,    (S.  £.  comer.) 

Reyised  in  1855. 

1854. 
52,  53.  Howell,      Sheets  54,  S.  £.  and  S,  W.  of  the  Geological  Survey 
H.  H.    Jfap, 

1855. 
54,55,56.  Howell,  Sheets  54,  N.  £.,  63  N.  W.  (8.  E.  comer)  and  S.  W, 

H.  H.  of  the  Geological  Survey  Map, 

57,  58.  Ramsat,  Prof.  A.  C.  and  H.  H.  Howell.  '  Sheets  58,  N.  W.,  and 

63  S.  E.  of  the  Geological  Survey  Map. 

1856. 

59.  Brodie,  Ret.     On  the  Upper  Kenper  Sandstone  (included  in  the 

P.  B.  New  Red  Marl)  of  Warwickshire.  With  a  Note  on 
Estheria  minnta  by  [Prof.]  T.  R.  Jones.  Quart. 
Joum.  Geol,  Soc.,  vol.  xii.,  p.  374. 

60.  Etershed,  H.   Farming  of  Warwickshire  (with  aooonnt  of  soils,  &s.) 

Joum.  Boy.  Agric.  Soc.,  vol.  xvii.,  p.  475. 
61,62,63.  Howell,  Sheets  44  (N.  E.  comer)  and  53,  S.  W.  of  the  Geo- 
H.  H.  logical  Survey  Map,  and  Sheet  48  of  the  Horisontal 

Sections  (from  Lazy  Hill,  across 'the  Warwickshire 

Coalfield  to  Wysall).     Geological  Survey. 
64.  Ramsat,  Prof.  A.  C,  and  H.  H.  Howell.    Sheet  62  S.  E.  of  the 

Geological  Survey  Map,    New  Edition  in  1868. 
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1867. 
66.  Anom,-        -      Kidderminster  Depodta  (and  Passage  Beds). 

Nno  PhiL  Jaum.^  ter.  2,  voi.  t.,  p.  380,  and  wd.  tL, 

66.  Bbodib,  Re7.    On  some  Species  of  Corals  in  the  Lias  of  Gloneerter- 

P.  B.  shire,  Woroestersbire,  Warwickshire,  and  Scotlsnd 

[Brit  Assoc]    Ibid,  vol  r.,p.  260. 

67.  ■  Remarks  on  the  Lias  of  Barrow  in  LeicesterBhire, 

compared  with  the  lower  part  of  that  Formation  in 
Oloacestershire,  Worcesteishire,  and  Warwickshire. 
Ann^  and  Mag*  NaU  HitL,  9er,  2,  vol.  zx.,  p.  190, 
and  Proe.  CottMWold  Nai.  Club,  vol,  ii.,  p.  139. 

68.  HowsLL,H.H.    Sheet  21  of  the  Vertical  Sections  (Warwickshirt 

Coal  Field).    Geological  Survey, 

1858. 
60.  Anon.-        -     Account  of  MeetingaoftheWarwickshireNatnralirts' 

Field  Club.    Oeologiel,  vol.  i.,  p,  77,  630. 

70.  Anon.  -        -      Note  on  the  Warwickshire  Coal-field.    22nd  Ann. 

Bep.  Warwick  Nat.  Hit^,  and  Ar^aeoL  Soe.,  p.  6. 

71.  Egebton,  Sib    Palichthyologic  Notes.    No.  10.    On  Palfeonificiu 
P.  DB  M.  G.   snperstes.    With  a  "  Note  on  the  occurrence  of  a  New 

Species  of  Fish  in  the  Upper  Kenper  Sandstone  in 
Warwickshire"  by  the  Rev.  P.  Bbodib.     Quart. 
Joum*  Geol.  Soe.,  voL  xiT.,jp.  164. 
72,73,74.  HOWBLL,  Sheets  49, 60  (part)  and  61  (part)  of  the  Horizontal 
H.  H.  Sections  of  the  Geological  Surveg. 

1869. 
76.  Bauebman,  H.,  and  T.  R.  Polwhelb.    Sheet  46  N.  W.  (N.  W. 

comer)  of  the  Geological  Survey  Map. 
76.  HowELLjH.H.    The  Geology  of  the  Warwickshire  Coal-field  and 

the  Permian  Rocks  and  Trias  of  the  Snrronndiog 

District.     Geological  Survey  Memoir,  8vo.  Lond. 
77. Sheet  63,  N.  £.  of  the  Geological  Surrey  Map, 

(W.  edge). 

1860. 

78.  Bbodxe,  Rev.    On  the  Occurrence  of  Footsteps  of  Cheirotherinm 

P.  B.  in  the  Upper  Kenper  in  Warwickshire.    Quart.  Joum. 

Geol.  Soe.,  vol.  zvi.,  p.  278. 

79.  ■  On  the  eruptive  forces  which  preyailed  during  the 

Triassic,  Carboniferous,  and  Silurian  periods  in  a  por- 
tion of  Warwickshire,  Worcestershire,  and  Stafford- 
shire, and  a  riiort  account  of  the  nature  and  origin  of 
Basalt.  Proe.  Warwick  Nat.  and  ArehaeoL  Field 
Club,  p.  6. 


73 

80.  GA0E8,  A.    -     Beport  on  the  BesoltB  obtained  bj  the  Mechanioo- 

Chemical  Examination  of  Books  and  Minerals,  (War- 
wick, p.  67.)    JRep.  Brit,  AsMoe,  for  1SG9,  p.  ^^ 

81.  Hull,  £•     -      On  the  New  Sub-diyisions  of  the  Triassic  Bocks  of 

the  Central  Counties.  Dram,  Manchetter  OeoL  Soe», 
vol  a.  {Pari  S)t  p.  22. 

82.  WRlOHTyDB.T.   On  the  Zone  of  Avicula  contorta,  and  the  Lower 

Lias  of  the  South  of  England.  Quart,  Journ,  Oeol. 
Soc;  voh  xtL,  p,  874. 

1861. 

83.  Bbodie,  Bet.    On  the  Stratigraphical  Position  of  certain  Species 

P.  B.  of  Corals  in  the  Lias.     Bep,  Brit,  A»$oe.  for  1860, 

Trana*  of  Sections,  p.  73. 

84.  ■  On  the  DiBcoyery  of  an  ancient  Hammer-head  in 

certain  Superficial  Deposits  near  CoTentry.  Edin. 
Now  Phil,  Joum,,  tor,  2,  col  xiv.,  p,  62. 

85.  MooBB,  C.   -      On  the  Zones  of  the  Lower  Lias  and  the  Ayicula 

contorta  2ione.  Quart.  Joum.  Oool,  Soe.^  vol,  xvii., 
p,  463. 

86.  STM0KD8,BEy.  On  some  Phenomena  connected  with  the  Drifts  of 

W.  S.  the  Seyem,  ATon,  Wye,  and  Usk.  Edin,  New  Phii, 
Joum,,  9or,  2,  vol,  xiv.,  p.  281,  and  Bop.  Brit,  Asaoe, 
for  1861,  Tram,  ofSectiom,  p,  133  (1862). 

87.  Wbiqht,Db.T.  a  Monograph  on  the  British  Fossil  Echinodermata, 

from  the  Oolitic  Formations.  Part  Fourth,  containing 
the  Echimolampidae,  the  Stratigraphical  Distribution 
of  the  Echinodermata,  &c.,  (Warwick,  pp.  457—469, 
462).    Pakeontograph,  Soe,,  Ato,  Land, 

1862. 

88.  Jones,  Pbof.      A  Monograph  of  the  Fossil  Estheriae.    (Warwick, 

T.  B.  pp.  58,  &e.,  67,  &e.)    PakBontograph,  Soc^  Ato,  Lond* 

1863. 

89.  Wright,  Db.    A  Monograph  on  .the  British  Fossil  Echinodermata 

T.  from  the  Oolitic  Formations.     Vol.  2nd,  Part  1st. 

On  the  Asteroida.  (Warwick,  Seetiom,pp.  59 — 61.) 
Palaontograph.  Soc,,  Aio.  Lond. 

1864. 

90.  Beadt,  H.  B.      On  InTolntina  Liassica.     Oool,  Mag.,  vol,  i,  p,  193. 

91.  Bbodib,Bet.     (Bemarks)  on  the  (two)  Lias  OutUers  at  Knowle 

P.  B«  and  Wooton  Warwen,  in  South  Warwickshire,  and 

on  the  presence  of  the  Lias  or  Bhietic  Bone  Bed  at 
Copt  Heath,  its  furthest  northern  extension  hitherto 
recognised  in  that  County.  Proc,  Warwick  Nat, 
and  Arehaool  Field  CM,  p.  26,  and  Quart,  Joum, 
Geol.  Soe.,  vol  xxlp.  159  (1865). 

K 
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92.  HXDUT,  —       On  the  Long  WaU  Syitem.    2Vaiw.  3.  Waki  IntL 

of  Af .» vol  iii.  p,  14B. 

93.  Psbct,Db.J.     Metdlnrgy  (VoL  2).    Iron  and  Steel.   (Analyna 

of  Warwioksbiro  Ore,  p.  217.)    %oo.  Lomd. 

1865. 

94.  Bbodib,  Rsy.     ExeonioD  to  Fenny  Compton,  &e.    Proe.  WanM 

P.  B.  Jfat.  and  Archaeol.  FiM  CM,p.  6. 

1866. 
96.  Anon.  -       -      Notice  of  the  neighbonrhood  of  Nnneaton.    ChoL 

Mttg.,  vol  iii.  j9.  273. 

96.  B]iomB,R£T.     On  a  Seetion  of  Lower  Lias  at  Harbnrj,  near 

P.  B.  Leamington.    lUp.  BrU.  A$9oe.  for  1865,  Dram,  of 

Sictions,  p.  48. 

97.  ■  On  twt)  New  Speoiee  of  Corals  in  the  Liae  of  War- 

wickihire.    Ihid,  p,  49. 

98.  ■  ■  ■  ■     (Remarks)  on  the  Drift  in  a  part  of  WarwidBhire, 

and  on  the  evidence  of  Glacial  Action  which  it  affi>rdf. 
Proe.  Warwick  Hat.  and  Arehaool.  FiM  CM,  p.  14« 
and  Quart,  Joum.  Oool.  Soe^  vol.  zxiiL  p.  208  (1867). 
99. On  the  fossiliferons  beds  in  the  New  Red  Sand- 
stone (the  npper  and  lower  Keaper)  in  Warwickshire. 
Proe.  Warwick  Nat.  and  ArchacoL  Field  CM,  p.  33. 

100.  «^.— «.       On  the  Geology  of  Warwick,  Leamington,  and  ito 

neighbonrhood.  ZOth  Ann.  Ecp.  Warwick  Nat  Hiit 
and  Arehaool.  Soe. 

101.  Stabtin,  a.      On  some  special  deposits  of  drifts  in  the  Parish  of 

Exhall,  near  Coventry,  and  also  a  few  remarks  on  the 
drift  of  the  snrronnding  district  generally.  Proe* 
Warwick  Nat.  and  Archaool.  FiM  CM,  p.  26. 

102.  Whittbh,        On  the  supposed  Glacial  Drift,  in  the  nexghboar- 

J,  S.  hood  of  CoTontry.    Ihid,  p.  23. 

1867. 

103.  BBODiB,REy.    On  the  Correlation  of  the  Lower  Lias  at  Bairow- 

P.  B.  on-Soar,  in  Leicestershire,  with  the  same  Strata  is 

Warwickshire &c.    (Brit.  Assoc.)    Ann^  and 

Mag.  Nat  Hist,  wr.  3,  vol.  ijx.p.  31. 

1868. 

104.  Wil80N,J.M.    a  List  of  Local  Lias  Fossils.    JRj^.  Bu^  School 

Nat.  Hist.  Soe.Jor  1861,  p.  55. 

105.  BBODiEyRBY.    A  Sketch  of  the  Lias  generally  in  England,  and  of 

P.  B.  the  "  Insect  and  Saurian  beds  "  espeeially  in  the  lower 

divifiion  in  the  counties  of  Warwick,  Worcester,  end 
Gloucester,  with  a  particular  account  of  the 
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which  characterize  them.  Proe.  Warwick  Nat  and 
ArehaeoU  Field  Club,  p.  l,  and  (with  a  shorter  title) 
in  Tram.  Woolhope  Nat  Field  Club  for  1866,|7.!205, 
and  TraiM.  Dudley  and  Midland  Oeol,  and  Sci.  Soc. 

106.  Bbodie,R£T.    Note  on  Hyperodapedon  from  Coton  End,  War- 

P.  B.  wick,  in  Addreu  to  Warmok  Nat  Hiet.  and  Archaeol. 

Soc, 

107.  Clemin-  On  the  Natural  History  of  the  Kngby  Lias.    Bep. 

SHAW,  E.      liuffby  School  Nat  JSiet  Soc,  for  1867,19.  81. 

108.  Duncan,  A  Monograph  of  the  British  Fossil  Corals.    Second 
(Paop.)P.M.  Series.    Part  IV.    No.  2.    [Liassic]    (Warwick,  pp. 

46,  52,  66,  68.)     Pakeoniograph.  Soc.,  ito,  Lond, 

109.  Wilson, J.M.    On  the  Objects  of  the  Geological  Section  of  the 

Natural  HiBtory  Society.  Rep.  Rugby  School  Nat. 
Hiet.  Soe.forlS61,p.  11. 

110.  WooDWABD,     Contributions  to  British  Fossil  Crustacea.     Oeol, 

H.  May,,  vol.  Y.,p,  353. 

1869. 

111.  Anon.        -      [J.  M.  Wilson,  E.  Cleminshaw,  &c.]    Additions 

to  the  List  of  Local  Lias  Fossils.  Rtp,  Rugby  School 
Nat  Hist.  Soc.  for  1868,  j».  43. 

112.  Brodie,H£V.    The  Oldest  British  Belemnite.     Oeol  Mag.,  vol.  yi. 

P.  B.  p.  239. 

113.  BBt7CE,A.C.      On  the  accurate  Diyision  of  the  Local  Lias  at 

Bugby  into  Zones,  by  their  Fossils,  more  especially 
by  their  Ammonites.  Rep.  Rugby  School  Nat.  Hiet 
See.  for  1868,  p.  19* 

114.  Clemin-  On  -the  Riyer  Grayels  of  the  Upper  Ayon;    with 
8HAW,  E.     a  Note  by  J.  M.  Wilson.    Ibid,  p.  27. 

115.  HuxLET,  On  Hyperodapedon.     Quart,  Journ.  Oeol.  Soc.,  vol, 
Pbof.T.H.  xxv.p.  138. 

1 16.  8iiiXH,T.Mc.    Account  of  the  Rugby  Well.    Report  by  the  En- 
D.  gineer  (Metrop.  Board  of  Works)  on  the  Boring 

Operations  at  Crossness  Pumping  Station.  Reyised 
to  Feb.  8.    Bvo.  Lond, 

1 17.  WlL80N,J.M.    On  the  Victoria  [Lime]  Works.    Rep.  Rugby  School 

Nat  Hiet  Soc.  for  1868,  J9.  9. 

118.  ■       Rugby  Waterworks.    Remarks  to  accompany  the 

Section  of  the  Well.    Ibid,  p.  41. 

1870. 

119.  Anon.        -      (Meetings  at  Bromsgroye  and  Lutterworth.)    Proc, 

Warufick  Nat.  and  Archaeol.  Field  Club,  pp.  24,  31. 
[See  also  Zbth  Ann.  Rep.  Warwick  Nat  Hiet  and 
Archaeol  Soc,  pp.  25,  27-    (1871  )] 
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190.  BmoDTB,REV.    On  the  Geology  of  Wtrwiekdiire.    84M  Ann.  B^, 
P.  B.  Wmrwkk  Nai.  and  Ar6hm$oL  Soe,,  p.  10. 

121.  HuxLBT,  Od  the  Claanfioation  of  the 
Pbof.T.  H.  lervmtioBS  on  the  Dinoeenria  of  the 

Jcwm,  QmU,  Soe.,  vol.  xxri.  p.  82. 

122.  Llotd,  T.         On  the  Superficial  Deposits  of  Portions  of) 

G.  B.  and  Seyem  Valleys  and  adjoining  Distrieh 

i».202. 

123.  Mtoobatb,       On  the  drift  Grarel  of  Lutterworth*  Kilwoi 

R.  M.  Proe.  Wartokk  Nat  and  Arcka^oL  FUid  CM^ 

23.  I 

124.  WluoN,J.M.    On  the  Burfkoe-depoeits  in  the  Neighhourl 

Rngby.    QiMurt  Jonm,  OeoL  Sue.,  voL  zxtI.  p* 

125.  _— *^       On  the  Drifts  and  Grayels  and  AlluTial 

Rugby  and  its  Neighbourhood.    IXSp.  Sutfby 
Nai.  Hud.  Soe,/mr  1869, /».  16. 

126.  Wood,  S.  V.,     Observations  on  the  Sequence  of  the  G] 

Juir.  O0OI.  Mag^  voL  yii.  p.  17. 

1871. 

1 27.  Abmitaoe,  J.    Localities  [of  fossils]  new  to  the  List    Bep. 

School  Nat  JSut  Soe.for  1870, /i.  45. 

128.  .        -        -      Report  of  the  Conunissioners  appointed  to  ioi 

into  the  seyeral  matters  relating  to  Goal  in  the  Ui 
Kingdom.    Vol.  i.  General  Report,  &e. — ^Report 

CommitteeD the  probability  of  finding  Coal 

under  the  Permian,  &o Vol.  ii.  General 

Minutes  and  Proceedings  of  Committees.    Warwick- 
shire,  p.  388,  &o.  foL  Land. 

1872. 

129.  Akok.        -      Excursion  to  Warwickshire.    Frot*  QooL  Auot^ 

eo/.  ii.  JVb.  7,i>.284. 

130.  WiLSON,J.M.    Note  on  a  Boulder  lately  discovered  in  Cosfiird 

Valley  and  a  Conglomerate  Boulder  in  BrownsoTcr. 
Mop.  JUt^  Sehoid  Nat.  Riol.  8oe.Jor  1871,  j».  10. 

131.  I  Note  on  a  newly-discovered  Oolitic  Drift  at  Brownfl- 

over.    Ibidt  p,  20. 
182.  -i^— —       Catalogue  of  Local  Fossils  in  the  Museum.    Ihiif 

p,  55. 

[We  are  greatly  indebted  to  the  eompiler  of  this  valuable  list  for  the 
permission  to  print  it,  and  shall  be  much  obliged  to  any  correspondents 
who  will  supplement  and  complete  it,  if  there  should  chance  to  be  aoy 

■ 

omissions  in  it. — ^£d.] 


W.  BILLUrOTOV,  vsmxB,  aUSBT. 
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190.  BmoDTB,REy.    On  the  Geology  of  Warwickshire.    S4M  Ann.  Bip. 

P.  B.  Wmrwiek  Nai.  €md  ArchmeoL  Soe.,  p.  10. 

121.  HuxLET,  Od  the  Claasiflcation  of  the  Dinoeauna,  with  Oh- 

of  the  Triaa.      Quart, 
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190.  Bbodib,Rsv.    On  the  Geology  of  Warwickshira.    SiA  Anm.  Sip. 


rmiauonto^nnt  it,  anflliKab^  inucii  obliged  to  way 

lo  will  ftipplement  and  oompleto  it,  if  thoro  shottld  chanoe  to  M  ^' 

■liadona  in  it. — ^£d.] 
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I.   RANUNCULACEJE. 

tMATXSL 

1    Vitalba,  L.— 6  or  7. 

ALICTBUM. 

S  alpinum,  L. — 9. 

3  minus,  L. — 17. 

b.  pubesceiis,  Sehreb. 
S^flexuoBum,  Reich. — ?. 
S^saxatile,  DC—?. 

4  flavum,  L. — 16. 

VEMOKK. 

5  Pulsatilla.  L.— 5. 

6  nemorosa,  L. — 17. 

7  apennina,  L. 

8  rannmetdoi€k»,  L. 

BOM  IS. 

9  autumnaliis  L* — 3. 
IrosuRus. 

10  minimusi  L.— 9. 
Lanuvculits. 

'  1 1  aquatilis,  L. — 1 8. 

a.  heterophyllus,  Fr. 

b.  peltatus,  Fr. 

e.  floribundus,  Bab. 

d.  trichoph jUus,  Chaix. 

e.  Drouetii,  F.  Schulti. 
U^Baudotii,  Godr.— ? 

b.  confusus ,  Gr.  &  Go. 
1  l^cireinatus,  Sibth 1 1 . 

1 1  *fl  uitans,  Lain.^10. 

1  mripartitus,  DC— 3. 

12  ccenosus,  Guss. — 13. 
,  13  hederaceut,  L. — 18. 

14  Ficaria.  L._18. 

15  Flaromula,  L. — 18. 

b.  reptans,  Lightf. — I. 

16  Lingua,  L. — 15. 

17  ophiogfSssifoHus,  ViU.— C. 

18  auricomus,  L. — 15. 

19  acris,  L — 18. 

20  repens,  L. — 18. 

21  bulboAUS,  L.— 16. 

22  hirsutua.  Curt. — 16. 
'23  seeleratus,  L. — 18. 

24  parriflorus,  L. — 11. 

25  arfensisy  L.— 14. 

ALTHA. 

26  palustris,  L.~18. 

b.  radicans,  Font.—!. 
'aoLLius. 

27  europcus,  L. — 14. 
)rakthi8. 

28  hyemaU»,  Salitb. 
Iklliborus. 

29  Tiridis,  L — 8. 

30  ftttidus,  L.-^8. 
Iquilkoia. 

31  vulgaris,  L. — IS. 
)klphimiuv. 

32  Coiuolida,  L.~l. 


AcoNrruM. 
S3  Napellus,  L  — 4. 

ACTJBA. 

34  spicata,  L. — 1. 

I*.   B£RBERAC£iG. 
BxaBSEis. 

35  vulgaris,  L. — 14. 

II.  NYMPHJEACE^. 
NrMrBJBA. 

36  alba,  L.— 18. 

NaPHAE. 

37  lutea,  Sm — 16. 
S8  pumila,  DC — ^9. 


III.    PAPAVERACEJE. 
Papavxe. 

39  hybridum,  L. — 9.  ', 

^  40  Argemone,  L. — 17. 
^^41  dubium,  L. — 18. 
^2  Rhoeas,  L. — 15. 

4S*seHg9rwm,  DC. 

MXCONOPSIS. 

44  cambriea,  Vig. — 5. 

CHEUDOyiUM. 

45  majus,  L. — 14. 

GLAUCinK. 

46  Ittteum,  Scop.— 15. 

47  friolaeemu,  Sm. 

III.*  FUMARIACE^. 

COETDALIS. 

48  elaviculata,  DC— 17. 

49  ItUea,  DC 
49*9olida,  Sm. 

Fdmaeia. 

50  capreolata,  L. — 18? 
^51  officinalis.  L.— 18. 

52  micrantba,  Lag. — 7, 

53  parviflora,  Lam. — 2. 

54  Vaillantii,  Lois. — 4. 


IV.  CRUClFERiE. 
Cakilb. 

55  maritima,  Scop. — 18. 
Ceambb. 

56  maritima,  L. — IS. 

COEONOPUS. 

57  didyma,  Sm. — 4. 

58  Ruellti,  Ga^rt— 15. 

ISATIS. 

59  tiMctoria,  L. 
Tblaspi. 

60  arrense,  L.— *17. 

61  perfoliatum,  L.— 8. 

62  alpcstre,  L — 7. 

b.  oooitanumi  Jord. 

c.  virens,  Jord. 
Capsblxji. 

y  63  Bursa  pastoris,  DC.»18. 


Hdtcuixsia. 
64  petnsa,  Br.— 6. 

l^XSDAUA. 

^65  nudicaulis,  Br. — 15. 
Ibbeis. 

66  amara,  L. — S. 
Lbpidium. 

67  latifolium,  L. — 5. 

68  Draba^  L. 

69  Smithii,  Hook 16. 

70  eampestre,  Br. — 15. 

71  ruderate,  L. — 5. 

CoCHLSAEIA. 

72  officinalis,  L. — 18. 

b.  alpina  (Bab.)— 8. 

c.  danica,  L. — 13. 

d.  anglica,  L.— 14. 
Aemoeacia. 

73  nuticanaf  Baumg. 

SUBULAEIA.       4 

74  aquatica,  L.— 6. 
Deaba. 

75  aisoides,  L. — 1. 
76.  rupestria,  Br.  S. 

77  incaiia,  L. — 9. 

78  mural  is,  L.  — 6. 
I>79  verna,  L. — 17. 

*^^  b.  inflata.  Hook. 

c.  brachycarpa,  Jord. 
Cambliva. 

80  tativOf  Crants. 

KONIQA. 

81  maritima,  Br. 
Altssum. 

82  ealycinttm,  L. 
Dbmtaeia. 

83  bulbifera,  L. — 3. 
Caeoamxnb. 

84  amara,  L— 15. 

85  pratensis,  L. — 16. 

86  hirsuta,  L.— 18. 

'  b.  ay Ivatica,  Link.  ^1 8  ? 

^87  impatiens,  L.— 6. 
Aba  BIS. 
^'88  thaliana,  L.— 17. 

89  petraea,  Crants — 6. 

90  stricta, — Huds.  2. 

91  ciliata,  Br.— i. 

b.  hispida. — 1 

92  hirsuta,  Br. — 17. 

93  TurritOt  L. 

TUEEITIS. 

94  glabra,  L.— 10. 
Baebaeba. 

95  vulgaris,  Br. — 15. 

b.  arcaata,  Reich.— 4. 

96  stricta,  Andn 4. 

97  pnKox,  Br. 
NASinaTioM. 

98  officinale,  Rr. — 16. 
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99  teirestre,  Br. — 16. 

100  tyWestre,  Br.— IS. 

101  amphibmm,  Br.— 10. 
SisTMmaiuif. 

^  102  officinale.  Scop. — 18. 

103  Irio,  L. — 4. 

104  Sophia,  L.— 15. 

105  pp/jfcercUttaa,  L. 
Eeysimum. 

106  eheiranthoidea,  L.— 4. 

107  Alliaria,  L.— 17. 

CHKiaAltTHaS. 

109  C*<tri,  L. 

^ATTHIOLA. 

110  incana,  Br. — 1. 

1 1 1  ainuata,  Br.^-6. 
Hatpiau. 

IIS  mafrmo/M,  L. 

BaAMlCA. 

113  oleracea,  I^ — 5. 

114  campettria,  L. — 14. 
114*Aipa,  L. 

115  Najnu,  L. 
Sin  A  PIS. 

116  arTeniis,  L. — 18. 

117  alba.  L.— 15. 

118  nigra,  L. — 13. 

119  incana,  L. — C. 

120  tenuifolia,  Br.— 13. 

121  muralia,  Br.— .6. 

1S2  Cheirantbus,  Koch.— C 
b.  monenaia,  Bab. — 6. 
ILapranu& 

123  Khapbanistrum,  L. — 18. 

124  maritimus,  Sm. — 7. 

V.  H£S£DAC£JG. 
Heskda. 

125  luteola,  L.— 16. 

126  lutea,  L.— 12. 

1 27  Jirutieulosa,  L. 

b.  cJha,  L. 


VI.  CISIACE^ 

HELIANTHBMUlf. 

128  vulgare,  Gwrt. — 16. 

129  politbUum,  Pers.— 1. 
ISO  canum,  Dun. — 4. 

131  gututum.  Mill.— I.  C^ 

b.  Breweri,  Plch. — 1, 

Vn.  VIOLACEJE. 
Viola. 

132  psilustris,  L. — 18. 

133  odoraU,  L.-.9. 

b.  alba,  Aut, 

134  hirta,  L. — 14. 

135  canina  (Ger.)  Sm. — 18. 

a.  sylvatica.  Fries. 

b.  fiavicornis,  E.  B.  S. 
1 35*flavicori)is,  Sm. — 14. 
13.5»lac!ea,  Sm.  3? 
I35*sta.2nina,  Kit. —3? 

136  tricolor,  L. — 18. 
b.  arven&is,  Mur. 
€.  Curtisii,  Mack.— 1. 


137  lotea,  Huda.— 14. 

b.  amcena,  Syme. 
?  Curtiaii,  Forst — 3. 


VIIL  DROSERACEiE. 
Daonaa. 

138  rotundifolia,  L.— 18. 

139  intermedia,  Hayn. — IS. 

140  anglica,  Huda.— 13. 

b.  obo^ata,  Mert 


IX.  POLYGALACE^. 

POLTQALA. 

^41  Yulgaria,  L. — 18. 

b.  depresaa.  Wend. 
141*ca1earea,  Sehulta.— 3, 
141*uli^inoai,  Reich. — 1. 


X.  FRANKENIACEJB. 

FEAMKSaiA. 

142  lasvis,  L.— 3. 

XL  ELATINACEJE. 
Elatini. 

143  hezandra,  DC. — 9. 

144  Hydropiper,  L.^3. 


XII.CARYOPHYLLACEiE 

DiANTHUa. 

145  prolifer,  L.— ^ 

146  Armeria,  L. — IS. 

147  pimmariuM,  L. 

148  Caryophyttna,  L. 

149  c««iiia,  Sm.— 1. 

150  deltoidea,  L.— 12. 

b.  glaueus,  L. 

SAPOKAaXA. 

151  offieinaKt,  L. 

b.  hj^rida.  Mill. 

SiLKME. 

153  inflata,  Sm_17. 
15S*maritima,  With.— 17. 

154  Otites,  Sm.— 1. 

155  anglica,  L.. — 14. 

b.  quinqucvulnera,  L. — C, 

156  nutans,  L. — 8. 
156*italica,  Pers.— 1. 

157  noctiflora,  L. — 9. 

158  conica,  L. — 4. 

159  acaulia,  L.«— 6. 
Ltchnib. 

160  alpina,  L. — ^2. 

161  Viscaria,  L. — 5. 

^162  Flos-cuculi,  L 18. 

^163  diurna,  Sibth.— 18. 

.     164  Tefipertina*  Sibtb.— 17. 
'    165  Githago,  Lam.— 18, 

MOKNCHIA. 

166  erecta,  Sm. — 11. 
Saoina. 

167  procumbens,  L. — 18. 

168  maritima,  Don. — 14? 

b.  den<«,Jord. 

169  apetala,  L.— 14. 

b.  debilis,  Jord. 
169*cUiata,  Fries.— 3. 

170  saxatilis,  Wimm— 2. 


170^abulaU.  Wimm.— 15. 

171  iiodoaa,  Mej. — 18. 
Spxbgula. 
(^172  arvenna,  L. — ^18. 

HOVCKKKBJA. 

173  peploides,  Ebrb.— 18. 
Spbegolakia. 

174  marina,  Camb. — 16. 

b.  media. 
174Vupestiia,  Camb.— C 
y-175  rubra,  St  Hil.— 17. 
AamAEXA. 

176  clliata,  L.— L 

177  nonregica,  Gunn. — 1. 
^^78  aerpylliroUa,  L— 18. 

179  tenuifolia,  L. — 5. 

b.  yiseosa.  Pen. 

180  yema,  L. — 12. 

b.  GeraTdi,WilU. 

181  rubella,  Hook.~2. 
181*uligiDO<«,  SchL — I. 

^82  trinerrb,  L. — 16. 

nOlOSTBDM. 

183  umbellatum,  L.— 1. 
Stella  axA. 

184  ncmorum,  Linn. — 12. 
^    185  media.  With.— 18. 

,  486  Hfdostea,  L.— 18. 
^   187  glauca.  With — IS. 

188  graminea,  L. — 18. 

189  uliginosa,  Morr. — 16. 

190  oerastoides,  L. — ^3. 
CKaAarioiE. 

191  aquaticum,  L. — 10. 
^192  glomeratum,  Thuil.— 18. 

/^193  triviale.  Link.— 18. 
^194  aemidecandrum,  L— 16. 
h.?  pumilum.  Curt. 
•   194*tetrandrum,  Curt— IS. 

195  arvense,  L. — 13. 

b.  strictum,  l* — !• 

196  alpinum,  L. — 4. 

197  latifolium,  U— 4. 

h.  nigreacens,  Edm.— 1» 

CHiaUEEIA. 

198  sedoidcs,  L. — 4. 


Xlir.  LlNACE-ffi. 

LiNUM. 

199  Kiifa^stiiiaMi,  L 

200  perenne,  L.— ^. 

201  angusti folium,  Huds.— ^* 
1^202  catharticum,  L. — 18. 

KADIOLA. 

203  millegrana,  Sm.— 18. 


XIV.  MALVACE^. 
Malta. 

204  moschata,  L. — 16. 
«   205  syUesrris,  L.— 17. 
I  ■  206  rotundifolia,  L.— K 
Althaa. 

208  officinalis,  L. — 8. 

209  AirsKte,  L. 
Latatxra. 

21 0  arhnrML.  T.  ...^. 
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XV.  TILIACEifi. 


ILIl. 


211  parvifolia,  Ehrh.— 1 

212  inttrmedia,  DC. 

213  ffrandijhra,  Ebrh. 

b.  coraOhuh  Sen* 


XVI.  HYPERICACE^. 

rrERicoM. 

214  Androssmum,  L — 15. 

215  perfoTatum,  L. — 17. 

216  dubium.  Leers. — 15. 

b.  maculatum,  Bab. 
SI 7  quadrangulum,  L. — 17* 
•  SI  8  humifusum,  L. — 16. 

219  linariifolium,  Vahl. — 1. 

220  pulchrum,  L. — 18. 

221  hirsutum,  L. — 16. 

222  montanum,  L — 18. 
SS3  elodes,  L. — 14. 
224  cafycinum,  L. 


XVII.  ACERACEJE. 

225  campectre,  L. — 11. 
S26  Paevdoplatanua,  L. 


XVIIl.  GERANIACEiE. 

toDiaic 

227  maritimum,  Sm. — 10. 

228,cicutarium,  Sm — 18. 

b.  pimpioellcfoliuiii. 
228*nioschatum»  Sm. — 2. 

BftAVIUM. 

229  phtemih  L. 

230  sylvaticum,  L.— 10. 

231  prateiise.  L. — 16. 

232  pyrenaicum,  L. — 8. 

233  rotuodifotium,  L.— 5. 

234  pu«iUum»  L. — 15. 

235  molle,  L. — 18. 

236  dlssecttim,  L. — 17. 

237  columbinum,  L.— 16. 

238  lucidum,  L. — 17. 

239  robettUnum,  L. — 18. 

b.  purpureum.  Font 

240  sanguineum,  L.<— 16. 

b.  lanoastriense.  With. 


XIX.  BALSAMINACEiE. 

24 1  fulva,  Nutt. 

242  Noli  me-ungere,  L. — 9. 


XX.  OXALIDACE-ffi. 

^ZAUS 

243  AcetoMlla,  L. — 18. 

244  cortdeulata,  L. 
244^9irieia,  L. 


XXL  CELASTRACE-«. 

«C;OKTMI7«. 

245  europcuif  L.— 14. 
"XXIL  RHAMNACEiE. 

iHAMnVM. 

246  catharttcuit  L.— 18. 


XXIIL  LEGUMINIFERiE. 

SFAanuM. 

b*248  icoparittm,  L.— 17. 

ULSX. 

249  europsus,  L — 17. 
y  b.  atrietus,  Mack. — I. 

850  oanus.  Font. — 13. 

b.  Gallii,  Plancb. 
GsMiaTA. 

851  tioctoria,  L. — 14. 

b.  humifusa,  •*  Dieka.** 
853  piloaa,  L.->5. 
853  anglica,  L. — 17. 
OMONia. 

254  anrensia,  L. — 17. 

255  antiquorum,  L.— 16. 

856  reelinata,  L. — C. 
Amtutllxb. 

857  Tulneraria,  L — 18. 

b.  Dillennii,  Scfault 

MXDICAOO. 

858  ioHva,  L. 
858*8ylveatriB,  Fries. — 1. 

859  falcaU,  L. — ^8. 

860  lupuUna,  L. — 18. 

861  maeulata,  Sibth. — 11. 

868  denticulata,  Willd. — 5. 
b.  apieulaU»  Willd. 

863  minioia,  Lam.— 3. 
Mbulotos. 

864  oflBeioalis,  Willd. — 14. 
864*arTenais,  Wallr.— 8. 

865  Bulgaria,  WUld— 10. 

TaiOOMXLLA. 

866  omithopodioidc8,DC.-10. 

TaxrouuM. 

.867  repena,  L. — 18. 
^  268  aubterraneum,  L. — 10. 

869  orchroleueuro,  Lw — ^8. 
270  Molinerii,  Balb.— -1. 

-  871  pratenae,  L. — 18. 
^  878  medium.  L.-^18. 

873  maritimum,  Huda.— 6. 

874  gUUatum,  L. 

875  anrenae,  L. — 17. 

876  acabrum,  I* — 13. 

877  atriatuxn,  L. — 14. 
877*Booeoni,  SaT.— 1. 
278  glomeratum,  L. — 5. 
878*8trictum,  L. — 1. 

879  auffoeatum,  L.— 5. 

880  fragiferum,  L-^14. 

881  procumbena,  L.— 18. 
/-288  minus,  Relh — 14. 

883*filiforme,  L.— 17. 
Lotus. 

^883  corniculatua,  L.— 18. 
**^  b.  tenuia,  W.  K.— IS. 

284  mi^or»  Scop.— 16. 
^  885  angustissimua,  L.— 8. 

b.  hispidus,  Desf.— 8. 
AffaAOALua. 

886  glyciphylloa,  L.— 14. 

887  hypoglotlia,  L.— 9. 
I      ORft  •fmnua.  Li«— 1. 


OxTTaona. 
289  uralenais,  DC. — 4. 

890  campestria^  DC. — 1. 
OaNiTHOPua 

891  perpunllua,  L. — 16. 
AaxHaoLOBiux. 

892  ebracteatum,  DC. — 1. 
HinocaxPis. 

293  comoia,  L. — 10. 
Onob&tchis. 

294  aativa.  Lam. — 8. 
VxciA. 

895  Orobua,  DC— 8. 
296  ayWatioa,  L. — 17. 
t  897  Craoca,  L.— 18. 
>898  aativa,  L.— 18. 
r  b.  aoguatifolia,  R. — 15. 

899  lathyroides,  L. — 17. 
300  lutea,L — 5. 
,^301  sepium,  L. — 18. 
'^  908  bithynica,  L.— 7. 
j  503  hirauta.  Koch. — 18. 
rS04  tetrasperma,  Koch. — 13. 

b.  gracilis,  Lois. — 4. 
LAmraoa. 

305  Aphaca,  L.— 5. 

306  NiascJia,  L. — 6. 

307  birsutus,  L. — I. 
^  308  pratensis,  L» — 1 8. 
'   309  palustrts,  L. — 5. 

310  sylvestris,  L. — 15. 

311  maritimus,  Bigel.— 5. 
OaoBUS. 

318  tuberoauB,  L — 18. 

b.  tenuilblius,  Roth. 
313  niger,  L — 2. 


XXIV.  ROSACEiE. 
PaoNos. 
314  spinosa,  L. — 17. 

b.  insititia,  L. — 14. 
'  c.  domuHca,  L. 
915  Padus,  L.— 13. 
316  Cerasus,  L. — 10. 
316*a¥ium,  L.  16. 
SnajiA. 

^317  Ulmaria,  L.— 18. 
31 8^  Filipendula,  L.— 13 

319  toKeifoUa,  L. 
DaTAs. 

320  octopetala,  L.— 7. 

b.  depressa,  Bab. — I. 

GxuH. 

321  urbanum,  L. — 17. 

1^  b.  intermedium.  Eh. 

328  rivale,  L.— 1 8. 

AoaiMONlA. 

-  983  Eupatoria,  L. — 16. 
b.  odorata,  MiU.- 

SlBBALDIA. 

324  procumbens,  L.— 5. 

POTEMTILLA. 

385  fruiicosa,  L. — 3. 

386  rupestris,  L.— 1. 

387  anscrina,  L — 18. 
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SS8  argentea,  L.— ^13. 

329  Tema,  L. — IS. 

330  •tp«ftUis,  Hall.~4. 

331  repUnt,  L. — 16. 
.  332  Tormentilla,  Schk.— 18. 

/  b.  necnoralis,  Nestl. 

333  Fragariaitrum,  £b. — 16 
CoMAmmM. 

334  palustre,  L. — 18. 

FaAOAKlA. 

335  Ttftca,L. — 18. 

336  daldou  Ehrh.— 6. 
Rdbus. 

337  Chamvmonit,  L.— 11. 

338  aaxatilis,  L. — M. 

339  Idaeut,  L.— 18. 

b.  Leeaii,  Bab. 

340  fruticosut,  Aut— 18. 

3  ftuberectus.  And. — 9 

4  fissufly  Lindl. — 1. 

5  plicatus,W.&N.— IS. 

b.  carinatus,  Bab. 

6  nitidus.  Salt— 9. 

b.  confertus,  Bab. 
Taffinis,  W.  &  N.— 11. 
b.  lentiginosus,  Leet. 

8  latifoliua,  Bab.— 3. 

9  imbrtcatu*  Hort. — 1. 

10  iocurvatua,  Bab. — 4.    . 

11  rliamnifoK.  W.&  N.— 10. 
IS  Grabowakii,  Weill.— 1. 

13  tliynoideut,  Wimm. — 5. 

b.  argenteus.  Lees. 

c.  macroanthus,  Blox. 

14  discolor,  W.  *  N.— 9. 

b.  macruanthus,  Salt. 

15  leucostachys,  Sm. — 9. 

b.  Leightonianua,  Bab. 

16  carpinifol..  W.  &  N.— 14. 

b.  umbrosus,  Arrb. 

17  viUicauUa,W.&N.-9. 

18  patnpiiiosus,  Leei — ? 

19  mticrouatus,  Blox. — 4. 

20  Salter!,  Bab. — 3. 

b.  calvatus  Blox. 

21  iracrophyl.,  W.&  N. — 11. 

22  Sprengelii,  Weihc. — 8. 

a.  Borreri,  Salt 

b.  Sprengelii,  W. 

23  Bloxamii,  Lees. — 2 

24  Hystrix,  Weibe.— 8. 

25  Radula,  Weihe.— 11. 

b.  Lingua,  Bab. 

26  rudis,  Weihe 10. 

b.  ^eightonii,  I^^es. 

c.  denticulatuft,  Bab. 

d.  Reichenbaehii,  W. 
S7  pallidus,  Weihe— 1 1. 

b.  infestua,  Bab. 

28  Koehleri,  Weibe 9. 

29  fusco-ater.  Weihe ?~9. 

b.   Colemanni,  Blox. 
o.  acuieatu.%  Bab. 


31  GuDtheri,  Weihe. — 3. 

32  hirtus,  W.  &  N.— 3. 
b    Mcnkii,  Weihe. 
c.  folioMM^  Wdhe. 

33  glaoduloaua.  Salt — 8. 

a.  Bellardi,Weihe.— 4. 

b.  fuacus,  Bab. — 3. 

c.  L^eunii,Weihe.'-5. 

d.  roaaceua,  Weibe. — 8. 

34  leaber,  Weibe — 4. 

35  Balfourianus,  Blox. — 1. 
b.  tenuiarmatus^  Lees. 

36  eor}'lifolius,  Sm.  — 11. 

a.  Bubluttria,  Lees. — 8. 

b.  oonjungenB,Bab. — 8. 

c.  purpureua,  Bab. — S, 

37  nemoroaus,  Haync. — 9. 

a.  glabratua.  Bah. 

b.  piloaus,  Bab. 

c.  bifrons,  Vett, 

d.  ferox,  Leight 

38  eesiua,  L. — 14. 
b.  tenuia,  Salt 

Rosa. 
341  spinosissima,  L.^18. 
34S  hiberniea,  Sm. — 1. 

343  WilsoDi,  Borr.— 4. 

344  iDToluta,  Sm. — 1. 

345  Sabin^  Woods.— 1 1. 

b.  Doniana,  Woods. 

c.  gracilia,  Woods. 

346  yillosa,  L — 6. 

347  tomentosa.  Woods. — IS. 

348  inodora.  Fries. — 10. 

349  micrantha,  Sm. — 8. 

350  rubiginoaa,  L. — 16? 
S50*8epium,  Thuil.— S. 

-    351  canina,  L.— 18. 

b.  sarmentacea.  Woods. 

c.  surculosa.  Woods. 

d.  dumetorum,  Woods. 

e.  Foster!,  Sm. 

f.  bracteseens.  Woods. 

g.  ciesia,  Sm. 
35S  systyla,  Aut — 5. 
353  arvensi%  L. — 14. 

SANODISORaA. 

Li|k854  officinalis,  L 14. 

iFoTEaioM. 
,,'355  Sanguitorba,  L. — 15. 

355*muricatum,  Spaeh. — 4. 
Alchsmilla. 
.    356  vulgaris,  L. — 18. 

357  alpina,  L. — 6. 
^358  arrensis*  Xjam..— 18. 
MssriLus. 

359  jfermamcOf  L. 
CaATJBons. 
^  360  Oxyacaotha,  L. — 17. 

CoTONXASTXa. 

361  Tulgaris,  Lindl. — 1. 
Praus. 

362  communis,  L. — 8  ? 
.363  Malus,  L. — 16. 


365  Aria,  Sbl^IS. 

b.  feunica,  Fr. — ^5. 
c  seandica,  Fr.-7. 

366  Auepparia.  Gaert— 18. 


XXV.  ONAGRACE£. 

EnLOBIUM. 

367  angustifolium,  L. — IS. 
b.  brachycarpum,  L&ghf 

367*rosmarinifol.,  Haenk.— I 
X368  hlrstttum,  L. — 15. 
i^.369  panriflorum,  Schreb.— 1' 
^370  montanum,  L— 16. 

370*lanoeolatum,  S.B1— 3. 

371  roseum,  Schreb.— 8. 

37S  palustre,  L.— 18. 

373  tetragonum,  L — IT. 

b.  obscunim,  Schreb, 

c.  Yirgatum,  Babi 

374  alpinum,  L. — ^4. 

b.  anagallidifelium,  Ia7 
374»a!MmfoUum,  VilL-8? 

(EjfOTHXaA. 

375  bumnis,  L. 

Is  V  ASM  A. 

376  palustris,  L. — 1. 
CiacsA. 

377  lutetiana,  L.— 17. 

b.  intermedia,  Angl 

378  alpina,  L. — 4.      • 

XXVI.  HALORAGlACEi 

HlPPURIS. 

379  ▼ulgaris,  L. — 17. 

MTUIOPHTI.LUir. 

380  verticiilatum,  L.— lO- 

b.  pectinatum,  DC 

381  spicfttum.  L. — 18? 
38S  ahernifloruot  DC— !"• 

Caixitxicbk. 

383  ▼ema,  L.— 18. 

384  platyearpa,  Katt— 17. 

385  pedunculata,  DC— !'• 

b.  sesilicL 

386  autnronalis,  L.->- 5. 

CKaATOPHTLI.U]f. 

387  demersum,  L. — 12. 

a.  oxyacanthuHi,C1»ffl. 

b.  apiculatum,  Chaou 

388  submersum,  L. — 5. 

XXVn.  LYTHRACEi. 

LxTHauif. 

389  byasopifolium,  L— 5. 

390  Salicaria,  L.— 16. 

PXTLIB. 

391  Portula,  Ju—lS, 

XXVII L  TAMARIS- 
CACEM, 

TAMAaiX. 

392  oay/MM,  Webb.         

XXIX  CUCURBITACE.E 
Btrqkia. 
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KX.  PORTULACACEiE. 

»94.  fontaiM,  L. — 18. 

IXL    ILLECEBRACE^ 

sccBAirat. 

93  verticiUatum,  L. — 1. 

IRIGIOLA. 

96  littoralis,  L.<^1. 

97  glabra,  L. — 3. 

b.  cillata,  Bab 

.rCAMTOH. 

98.  tetraphyllum,  L. — ^3. 

XVII,    SCLERANTUA- 

CEJB, 
EKAirrHoa. 
99  annuos,  L. — 17. 
00  perennis,  L. — 2, 

XXXIII   GROSSULA- 
RIACEiE. 

IFS. 

03  nigrum.  Lb — 10? 

0-1  mbrum.  L. — 12  ? 

b.  petFsuiD,  Sm. — 5, 
e.   spicatum,  Robi. 

05  alpinum,  L. — 10. 

06  GrosMuiaria,  I* 

CXIV.  CRASSULACE^ 

.L^A. 

07.  moseon,  L. — 2, 

08.  Rbodiola,  DC— la 

09  Telephium,  L.-^]7? 

b.  purpureum,  Taoseb. 

10  villosum,  L. — 7. 

11  dasyphpOum,  L. 

12  anglicum,  Huds.     15. 

13  allmm,  L. 

b.  mieramthwm.  Haw. 

14  acre,  L.^18. 

15  BeraMjpdare,  L. 

16  reflexum,  Lw — 11? 

b.  glaucum,  Sm. 
H6*njpe«tTe,  L. — S, 
lI6*Forsteriaoiiin,  Sm. — 3. 
(rKariTUM. 
\n  /ectomm,  L. 

ITLEDOM. 

!18  Umbtlieus,  L. — 13. 
CXV.  SAXIFRAGACEiE. 

lirBAOA. 

119  Geom,  L. — L 

b.  deotata. 

c.  polita. 

d.  elegans,  Mack. 

e.  gracilis.  Mack. 

120  hireuta,  L. — L 

121  umbrosa,  L. — T. 

b.  punctata,  Hav. 

c.  terratifolja.  Mack. 

d.  duplicato-serrata. 
422  stelUris»  L. — lO. 


) 


483  amdit,  L.. 
4S4  Hifculust 
495  aiBoidcs, 
486  opposittli 
^487  granulata,  L. — IS. 

488  ccmua.  L. — 1. 

489  riTularis,  L.— 8. 

430  tridactylitea,  L — 15. 

431  byooidcsy  L. — 14. 

b.  platypetala,  Skn. 

c  Icptophylla,  Don. 

d.  denodata,  Doo. 

c  elongella,  Sm. 

f.  betCTirena^  Don* 
431*hirta,  Sm.— -I. 
4Sl*affinis,  Doil-^L 
438  ecspitosa,  L. — ^8. 

b.  deeipiens,  Sm. 

c.  ineunrifolia,  Don. 
438*pedatifida,  Sm L 

CBaTtCMlXKH  10  If. 

434  oppontifolium,  L. — 18. 

435  altemiiblium,  I* — 15. 
Paavassia. 

436  palustris,  L. — 16. 


XXXVI.  ARALIACEJE. 
Adoxa. 

437  moacbatellinaf  L. — 16. 
HsDcaA. 

438  Helix,  L.~-18. 

XXXVIL  CORNACE^. 
Coaiins. 

439  sanguines,  L^-— 18. 

440  succica,  L. — 5. 


XXXVIIL  UMBELLI- 

f  £R^E*. 

HrDaOCOTTLK. 

441  Tulgsiis,  L. — 18. 
Samicula. 
448  europsn,  Xj. — 17. 

AsTaAMTIA. 

443  major,  L. 

EaTNOIUM. 

444  maritimum,  L.— >16. 

445  eampeBtre,  L. 

COMIUX. 

446  maeulatum,  L.^18. 
PHTsosrcaMUM. 

447  oornubieose,  Hook. — 1. 
Sirraviuif. 

448  Olusatrum,  L.~15. 

CiCUTA. 

449  virosa,  L.— 14? 
Ariusc 

450  graTcolenSy  I^ — 15, 
PrraosKLrvuJC 

451  Mothum,  Hoflm. 

452  segetum,  Koch. — 8. 
TamiA. 

453  Tulgarls  DC— 3, 
HxrosciAjDivif. 

>-454  nodiflorum,  Koch. — 15. 
b.  repeos,  Koch. 
A  3 


455  inttBdatnm»  Kocb.< 


456  AmomumyL. — I8L 
JCcoroDiuM. 

457  Podagraria,  L.— 16. 
CaauM. 

458  Ckrui,  L. 

459  verticillaiom,  Koch.— ^ 

460  Bulbocastaaum,  K. — 2. 
BuviPM. 

>461   aexuasum*  With._18. 

TlMnMEIXA. 

468  Saxifraga,  L._]7. 

463  magna,  L. — 9. 

SlOM. 

464  latilblium,  L— 11. 
..x'AGS  angnsttiblium,  L.»14. 
BorLBoauM. 

466  tenaisdmum,  l>^ — 8. 

467  aristatum,  Bartb. — 1. 

468  fmleaiuM,  L 

469  rotandifolium,  L. — 8. 
(EMAirnis. 

470  fiftulosa,  L. — 15. 

471  ptmpine1latde«,  L. — 4. 
471*LachenaUi,  Gmei — 15. 
473  silailblia,  Bieb?~5. 

473  crocata,  L. — 16. 

474  Pheilandrium,  Lanu — 12. 
474^UTiatiiis»  Colem. — 6. 

475  Cyoapium,  I^ — 15. 

FCBHICOLITM. 

476  Tulgare,  Gaertn. — 6. 

SSSKU. 

477  Libanotis,  Koch. — 3. 
LioDsncoM. 

478  Scoticum,  L. — 7. 

SiLAUS. 

479  pralensis,  Bess.— 13. 
Msux. 

480  atharoanticum,  Jarq. — 9. 

CaiTHMUlf. 

481  maritimum,  L. — 7, 
Anoklica. 

488  sjlTcstria,  L. — 18. 

PxUCCDANVIf. 

483  officinale,  L. — 1. 

484  palustre,  Mcench. — 4 

485  Ottmhium,  Koch 
Pastikaca. 

486  satira,  L. — 10. 

HxRACLKirM 

K^87  Sphondylium,  L. — 1 8. 

TOEDYLIUM. 

488  maximum,  L. — 1 . 
Daucus. 

489  Carota,  L.— 18. 

490  maritimus,  With. — -5- 
Caucaus. 

491  daueoides,  L. — 7. 

493  latifolia,  L. 
ToaiLis. 

^*^3  Anthriscus,  G«rtn.— 16. 

494  infests,  Spr lO. 
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495  nodosa,  GtBrto — 13. 

SCANDIX. 

496  PeetCD,  L.^I«. 

AllTBftlSCDI. 

497  Tulgwii,  Pen. — 16. 
496  iTWcatrit,  Hoffm. — 18. 

499  CerefiMwm^  Hoffnu 

Ch  JCROPHTLLO  M. 

500  temulentum,  L.— 17. 
Mtkuiis. 

501  odoraU,  Soop.— 14? 

COEXAWDKOM. 

508    MttfWHI,  L. 


XXXIX.LORANTHAC£iE. 
Viacoit. 
503  albuoH 


XU   CAPRIFOLIACEJE. 

Sambucus. 

504  nigrft,  L. — 14. 

505  Ebulua,  L.^16. 

VlBURMUlI. 

506  Opulus,  L.— 17. 

507  LantaiM,  L. — 8. 

LOKXCKRA. 

508  Fcriclymenum,  I^.— '18. 

509  CaprifoHum^  L. 

510  XghtUuMth, 

LiNHJBA. 

511  borealis,  GroiiOTw-.-4. 


Vauceiava. 

531  dioioit  L.— 15. 
533  olBeiiMlis,  L. — 18. 

h.  nmbiieilblu»  Mik. 

533  jyrcaateo,  L. 

FXDIA, 

534  oUtoria,  Vahl.— 18. 

535  earimata,  Sieo, 

536  Aurieula,  DC— 7. 

537  dantata,  Bicb.— 15. 

b.  mixta,  VahL 


XLL  RUBIACEiE. 

RUBIA. 

512  peragrina,  L. — 6. 
Oaliux. 

-  513  Terum,  L. — 18. 
^514  eruciaium.  With. — 16. 
^      515  palustre,  L. — 18. 

b.  elongatum,Pr«8,-— 3. 

516  uligiDOSum,  lu — 15- 

517  nxatile,  L. — 18. 

518  erectum,  Hud^— >? 

b.  cinereum,  Sm. 

519  MoIIugo,  L.— IS. 

b.  scabrum,  "  With.** 

a.  insubricuiD,  Gaud. 

d.  aristatum,  **  L.** 
590  syWestre,  PolL^lS. 

b.  eonmutatum,  Jord. 

e.  roontaDum,  Vill. 

531  angUcum,  Huds.-^. 

532  trieonie.  With. — 9. 
523  Aparioc^  L. — 18. 

534  Vaillantii,  DC 1. 

535  boreale,  L. — 10. 
Sherardia. 

^  '    586  anransia,  L. — 17. 

"       ASPBRULA. 

537  odoratR,  L.— 18. 
588  ejrnachica,  L. — 9. 


XLIL  VALERIANACEiE. 
Cbxtrahthub. 
539  ruber,  DC. 


XLIIL  DIPSACE£. 

DlVSACUS. 

539  ijWastria,  L.—- 15. 

540  piloaiu^  L. — ^9. 

SCABIORA. 

^f  1  BUceiM,  L.— 18. 
548  eolumbaria,  L. — 14. 

KNAintA. 

543  arrensia,  Conlt. — 18. 
\k  intcgrifalta. 


XLIV.  COMPOSITiE. 

T&AOOPOOOV. 

^  544  pratcnsis,  L. — 15. 
b.  minor,  Fr. 

545  porrifoliixs,  L. — 5. 

HX1.MI1ITHIA. 

546  ccbioidct,  Gcrtn. — 18. 

PiCRIB. 

547.  hicracioidei,  1^—10. 
Tbrxkcia. 

548  hirta,  Roth.— 15. 
Aparoia. 

549  hiapida,  Wil]d.-.15. 

•    550  autumnalit,  WiUd. — 18. 

b.  taraxaei,  WiUd.  ? 
Htpochoirxb. 

551  glabra,  L.-— 18. 

558  maculata,  L. — 4. 

553  radicata,  L.— 18. 
Lactuca. 

554  Tirosa,  L. — 11, 

555  Scariola,  L.— ^ 

556  saligna,  L. — 5. 

557  muralifl,  Leia. — 18. 

SOMCHVS. 

558  paluttria,  L.<— 8. 
^559  arvensis,  L. — 18. 

560  asper,  Hoffhu— 18. 

561  oleraeeus,  L.-~-18. 

MuLOXDIUlf. 

563  alpinum,  Le8s.^l. 
Crxpis. 

' .  563  vireDS,  L.-~18. 

564  bleonia,  L.— 6. 

566  Bueeisfffblia,  Tauaeh. — 5. 

567  paludoflB,  Mfleneh.— IS. 

HlXRACIUX. 

^  568  Pilosella,  L....18. 
b.  pilosiisimura. 
569  auratUiaemmf  L. 

3  alpmum,  L. — 1. 


4  boloaerieeimivBock. — ^3.. 

5  cximinm.  Back. — 2. 

b.  teocUum. 

6  calendulifloraiDv  B. — i« 

7  gracilcntum,  Boek« — 1. 

8  globosum,  Baek. — I. 

9  ntgreficcna,  Willd.— S. 

10  lingolatum.  Back. — 2. 

11  acneaeenB,  Back. — I. 
IS  chrjaanthum.  Back. — 4< 

b.  microcephaluBi. 
IS  angliciun.  Fries. — 5. 
b.  amplexicaulc 
c  acutifolium. 

14  iricum,  Friea. — 6. 

15  pallidum.  Fries. — 11. 

16  lasiophyllum,  Koch. — & 

17  Gibaoni,  Back.— 1. 

18  argeotcum.  Frica. — 4. 

19  nitidum,  Ba<^ — 1. 

90  aggregatttm,Ba^ — I. 

91  murorum,  L. — 18? 

b.  rotwndatnm 
28  eoesium,  FrioL — 10? 
99  •obtosifolium,  —  ? 

93  floeeulosum.  Back. — 1. 

94  Tulgatum,  Frica„ — Ifi? 

b.  cincrram. 

c.  rubwcgiiBi 

d.  roacttlataoi. 

e.  Dcmoroaum. 

f.  mootanum. 


g.  macrocephalnoi. 

95  gothicam,  Frica, — 4. 

b.  latifolium. 

96  tridentatum.  Fries.— la 

97  prenanthotdca,  VilL — 1 

98  Btrictum,  Fries. — 5. 

99  umbellatum,  I« — 15. 

bw  filifolinm. 
90  crocatum.  Fries.  »S. 
Sl  rigidum.  Fries. — 6. 
39  corymboaum.  Fries. ->£ 
33  borale.  Fries. — 16. 

BOEKHAOSIA. 

585  fcelida.  DC— 3. 

586  taraxaeirolia,  DC— ^. 

587  Miota,  DC 

Taeazacoii. 

588  officinale,  Wigg.-.l8. 
b.  Uevigatom,  DC 
e.  erythiospermnm,  Azi 
d.  palustre,  DC— IS. 

Aevosxeis. 

589  pusiUa,  Ovrtn. — 6. 

Lapsava. 

590  communis,  L. — 18. 

CiCBORIOlC. 

591  Intybus,  L.— 16. 

Aacnvii. 
599  Lappa,  L.— 18. 

a.  miyus,  Sehk. 

b.  intermediam,  Lange 
c  miiiu%  Sehk. 


THE  LONDON  CATALOGUE  OF  BRITISH  PLANTS. 


d.  tomentosniD,  Pers. 

e.  pubens,  Bab. 
Saitssumva. 

593  alpina,  DC. — 7. 

SSRRATOLA. 

594  tinctoria,  L. — 13. 

CARDUUa. 

595  nutang,  L. — 14. 

596  aeanthoides,  L. — 16. 

597  tenuiflorus.  Curt. — 15. 

598  Marianua,  L. 

599  lanceolatus,  L. — 18. 

600  eriophorus,  L. — 10. 

601  palustris,  L. — 18. 
603  anrensis,  Curt— 18. 

b.  setosus,  (Bab.) 

603  Forsteri,  Bab.— 2. 

604  pratensU,  Huds. — 8. 

605  tuberosus,  L. — 1. 

606  acaulis,  L. — 7. 

607  beterophyllus,  Lb — 13. 

ONOPORDtlM. 

608  AcaDthium,  L. — 14. 
CAai.iVA. 

609  ▼ulgaria,  L. — 16. 

CKKTAOaSA. 

610  niji(rescen8,  Angl. — la 

611  nigra,  L. — 18. 

612  Cyanus,  L. — 18. 

613  Scabiosa,  L. — 15.   ^ 

614  Isnardi,  L. — C. 

615  Calcitrapa,  L.— 4. 

616  Moittilialis,  L. 
Bib  IKS. 

617  cemua,  L. — 16. 

618  tripartita,  L. — 16. 

EOPATORIDM. 

619  cannabinum,  L. — 17. 

CHRTftOCOICil. 

620  Linosyria,  L.— 2. 
DioTis. 

621  maritima,  Cass. — 5. 
TAHAcrruM. 

622  vulgare,  L. — 18. 
Artcmisia. 

623  campe^tris,  L. — 1. 

624  maritima,  L. — 15. 

b.  gallica,  Willd. 

625  Absinthium,  L. — 14. 

626  yulgaris,  L. — 18. 
Gnafhat^ium. 

627  dioicum,  L. — 17. 

b.  hyperboreum,  Wch. 

628  margariiaceumt  L. 

629  luteo-album,  L. — C. 

630  syWaticum,  L. — 18. 
6dO*norTegicum,  Gunn. — 1. 
tSl  supinum,  L. — 4. 

632  uliginosuni,  L.— 18. 
FiLAoa 

633  gallica,  L. — 1. 

634  minima.  Fries. — 17. 

635  germaniea,  L.— 17. 
635*apiculata,  G.  Sm. — 5. 
6d5*spathu1ata,  Presl. — 3. 


Pktasitss. 

636  vulgaris,  De8f.~16. 

TUSSILAQO. 

637  Farfara,  L.~18. 
Erigbrow. 

638  alpinus,  L. — 1. 

639  acris,  L. — 13. 

640  eanadengU,  L. 
AarsR. 

641  Tlripolium,  L 18. 

SOLIDAGO. 

642  Virgaurea,  L. — 18. 

SXNKCXO. 

643  Tttlgaris,  L. — 18. 

644  syWaticus,  L. — 18. 

645  viscosus,  L. — 12. 

646  §qualidus,  L. 

647  enicaefolius,  L. — 14^ 
,  .  648  JacolMea,  L. — 18. 

648*aquaticiis,  Huds. — 18. 

649  paludosus,  L. — 1? 

650  saracenicuB,  L. — 10. 

ClMKRABIA. 

651  palustris,  L. — 2. 
658  eampestris.  Rets. — 5. 

b.  maritima,  Aut. 

DOROKICUM. 

653  jPardaiiatuhet,  L. 

654  platajfin«mm»  L. 
Imula. 

655  Helenium,  L. — 10. 

656  Conyia,  DC— 11. 

657  crithmoides,  L. — 6. 
Puucarxa. 

658  djraenterioa,  Gaert. — 15. 

659  vulgaris,  Gaert. — 4. 
Bn.Lis. 

-  660  perennis,  L. — 18. 

ChRYSA  NTHBM  U  M. 

;^  661  segetum,  L. — 18. 
jU662  Leucantbemum,  Lta — 18. 
Ptrbturum. 

663  Partbenium,  Sm. — 17. 

664  inodorum,  Sm. — 18. 
b.  maritimum,  Sm. — ? 

Matricaria. 

665  ChamomtUa,  L. — 14. 
Amthbmis. 

667  nobilis,  L.— 13. 

668  arvensis,  L. — 14* 

669  Cotula,  L. — 15. 

ACHILLKA« 

y^671   Ptarmiea,  L. — 18. 
^   672  Millefolium,  U— 18. 


XLV.  CAMPANULACEiE. 

Campakula. 

^675  rotundifolia,  L. — 18. 

676  patula,  L — 7. 

677  Rapunculus,  L.— 4. 

678  latifolia,  L.— 14. 

679  rupunculoides,  L. — 5. 

680  Trachelium,  L. — 10. 

681  glomerata,  L. — 12. 

682  perticifolia,  L. 

A  4 


Wahlekbebgia. 

683  hederacea,  Reicb. — 10. 
Specolaria. 

684  hybrida,  A.  DC 8. 

Phttboxa. 

685  orbiculare,  L. — 2. 

686  spicatum,  L. — 1. 
Jasiokb.  - 

687  montana,  L. — 16. 

LOBEUA. 

688  urens,  L. — 1. 

689  Dortmanna,  L. — 9. 

XLVL  ERICACEiE. 
Erica. 

690  Tetralix,  L.— 18. 

b.  Mackaii,  Hook. — I. 
c  Watsoni(Bentb.) — 1. 

691  ciliaris,  L. — 2. 

692  cinerea,  L.^18. 

693  mediterranea,  L. — I. 

694  vagaos,  L. — 1. 
Calluka. 

695  vulgaris,  Salisb.— 18. 
Menbibsia. 

696  ccrulea,  Sm. — 1. 

697  poUfolia,  Juss. — I. 
Azalea. 

698  proeumbens,  L. — 4. 
Akdrohboa. 

699  poUfolia,  L.— 13. 
Arbutus. 

700  alpina,  L. — 4. 

701  Uva-ursi,  L.— 8, 

702  Unedo,  L. — I. 
Vaccikiux. 

703  Myrtillus,  L.— 18. 

704  uliginosum,  L. — 6. 

705  Vitis-ldsa,  L.— 14. 

706  Oxyeocoos,  L. — 16. 
PraoLA. 

707  rotundifolia,  L. — 8. 

b.  maritima;  Ken. 

708  media,  Swartz. — 12. 

709  minor,  L. — 14. 

710  secunda,  L. — 7. 

711  uniflora,  L. — 3. 

MOMOTROPA. 

712  Hypopitys,  L. — 9. 


XLVIL  ILICACE^. 
Ilex. 

713  AquifoUum,  L. — 18. 

XLVIII.   JASMlNACE-fi. 

LlOUSTRUM. 

714  vulgare,  L. — 10. 
Fraxivus. 

715  excelsior,  L. — 17. 

b.  helerophylla,  Vahl. 


XLIX.  APOCYNACE/E. 

ViMCA. 

716  minor,  L, — ^7. 

717  maJoTt  L. 
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U  GENTIANACEiE. 
GiirriAMA. 

718  verna,  L. — 3. 

719  Pncumonaiithe,  L. — 9. 

750  nivalifly  L. — 1. 

751  AlnArclU^  L— 17. 

b.  gemunicft,  WOld. 
7SS  campestris,  L. — 18. 

ClCENDtA. 

783  filiformia,  R«ieb. — 3. 
723*C«adollci,  Griaeb.— C. 
Eettbeju. 

754  Ccnteurium,  Pen.— 18. 

b.littoniUa,  Hook.— 9. 
cpulchella,  Hook.^10. 
dialUblia,  Sm.— 1. 
CnLoaA. 

755  perfoliata,  U—ia 
Villa  asiA. 

756  nvmphsoidea,  Vent. — 4. 

MiNTAMTH  BS. 

727  trifoliata,  L.— 18. 

POLKMUMIDM. 

728  cieruleum,  L. — 4. 

LI.   CONVOLVULACEiE. 

CONTOLTULUa. 

729  anrensii,  L.— 15. 

730  sepiuDi,  L. — 16. 

731  Soldaoella,  L.— 13. 

CUSCUTA. 

732  europaea,  L. — 8. 

733  EpOinMm,  Weih. 

734  Epithymum,  Sm. — II. 

735  Tnfolii,  Bab. 

LIL  SOLANACEiE. 
HroacTAXUs. 

736  niger,  L. — 17. 
Sola  NUM. 

737  nigrunu  L. — 1 1 . 

738  Duleamara,  L. — 17. 
Atkota. 

739  Belladonna,  L. — 12. 


LIIL  SCROPHULARIA- 

VxEBAtCUH. 

740  Thapsus,  L. — 16. 

741  Lychnitis,  L. — 5. 

742  floccosuxn,  W.  et  K.— 1. 

743  nigrum,  L. — 7. 

744  Blattaria,  L._? 

745  Tirgatuni,  With. — 5. 
Vkeonxca. 

746  spicata,  L. — 4. 

b.  hybrida,  L. 

747  arvensis,  L. — 18. 

748  Terna,  L. — I. 

749  triphyUos,  L. — 2 

750  serpyllifolia,  L. — 18. 

b.  humifusa,  Dicks. — S, 

751  alpina,  L. — ^2. 

752  saxatilis,  L_2. 

753  scutdlata,  L.— 18. 

b.  parmularia,  «*Trat.** 


754  Anagallis,  L.— 17. 

755  BceMbunga,  L. — 18. 
^  756  offidnalis,  L.— 18. 

b.  himita,  Hopk. 
757  mootana,  L. — 16. 
J758  Chaoocdryt,  L. — 18. 
K759  bcdfrifolia,  L.^18. 
T -760  agrcatia,  L.— 18. 
'  761  polita,  Frin.->15. 
%  b.  grandiflora. 

762  Buxbammii,  Ten. 
Baitha. 

763  alpina,  L. — 3. 

764  viacosa,  L. — 6. 

765  Odontites,  Huds. — 18. 

b.  rotundata,  (Ball). 

c.  elegant,  (Ball> 

EUPBKAILA. 

766  officinalis,  L. — ^18. 

b.  gracilis,  Fr. 
Rbxkawthus. 

/  767  CrisUgalli,  L.— 18. 
'  b.  mi^r,  Anglor. — 8. 

MSLAMPTEDX. 

768  cristatum.  Lb — 8. 

769  arvenae,  L. — ^2. 

770  pratenae,  L. — 18. 

b.  montanam,  Johnat 

771  syl^uicttm,  L.  -  7. 
PcnxruLAEis. 

772  palustiis,  L. — 18. 

773  sylvattca,  L. — 18. 

SCEOPHULAEIA. 

'    774  nodosa,  L. — 18, 

'  774»  Ebrharti,  Stev.— -7. 

775  aquatica,  L. — 14. 

776  Scorodonia,  L. — 1. 

777  Ternalia,  L. — 4. 

DiGXTALXS. 

778  purpurea,  L. — 18. 
Aktxeehxmdm. 

779  majv§,  L. 

780  Orontium,  L. — 7. 

LiKAEIA. 

781  Cymbaiariih  Mill 

782  spuria.  Mill. — 8. 

783  Elatine,  Mill.— la 

784  repens,  Ait. — 8. 

b.  sepium,  Allm. 

785  Tulgaris,  Mill.-*-16. 

.  b.  speeiosa,  BromC 

786  pelisseriana.  Mill. — C. 

787  minor,  Dest— 12. 

LXXOSBLLA. 

788  aquatica,  L. — 12. 

SlETBOEFIA. 

789  europan,  L. — 3. 
MiunLus. 

789*ha€tts,  L. 

LIV.  OROBANCHACEiE. 
Oeoeancbx. 

790  migor,  Angl. — 12. 

791  caryophyllacea,  Sm. — 1. 

792  elatior,  Sutt—lO. 


793  minor,  Sutt. — ^7. 
79S*amethy«tca,  Thuil— 1. 
793*Picriifis,  F.  Schults.~S. 
793*  bederse,  Duby.— 5. 

794  rubra,  Sm.— 6. 

795  esnilea,  Vill.— 4. 
795*arenana,  ••  Bork."— C 

796  noMMo,  L. 


797  aquamaria,  L. — 14. 


LV».  V£RBENACE£. 


798  offieioalia,  L.— 12. 


LV.  LAMIACEjE. 
Saltia. 

799  Terbenaca,  L.— 13. 

b.  clandestixia,  L. 

800  pratensia,  L. — 1. 
Lrcorua. 

801  europaeoa,  L. — 17. 
Memtba. 

802  rotundifolia,  L. — II. 
808  sylTestria,  L. — IS. 

b.  mritHs,  L. 

805  piperita,  L. — 14. 

806  aquatics,  L. — 18. 

b.  cttrmta,  Ehrfa. 

807  satiTa,  L. — 16. 

b.  rubra,  Sm. 
e.  gentilia,  Sm. 

d.  acutiiblia,  Sm. 

e.  pratensts,  **  Sole." 

808  arrenaia,  L. — 18. 

b.  agrestis,  Sm. 

809  Pulegium,  L.— IS. 
Tbtxus. 

810  Serpyllum,  U— 18. 

b.  Cbanuedrys,  Fr. 
Oeiqavom. 

811  Tulgare,  It, — 16. 
Calamivtba. 

812  Acinos,  Clairr. — 15. 

813  Nepeca,  ClairT.— 5. 

814  officinalis,  AngL — IS. 
814*sylvatica,  Bromf.— 1. 

815  Clix>opo<tium,  Speo.— 15. 
Melissa. 

816  offieinaHB,  L. 
MsLriTis. 

817  MetissophyUum,  L.— '4. 
TsircEiirM. 

818  Scorodonia.  L. — 18. 

819  Soordium,  L. — 5. 

b.  scordioides,  Scbreb. 

820  Botrys,  L. — 1. 

821  Chamadryat  L. 
AjiroA. 

y  622  reptans,  L.— 18. 

823  pyramidalis,  L.--4. 

824  Chamsepitya,  Schreb.^S. 
Ballota. 

825  nigra,  L. — 14. 

b.  rudcralis,  Fries. 
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^lONUlUS. 

826  CarMacOt  L. 

i^AMIOM. 

827  Galeobdolon,  Cnntf. — 10. 
628  album,  L. — 15. 

.  829  maemhUmm^  L. 

b.  Icmigatumf  L. 
•S30  amplesicaule,  L.— >18. 
830*interiiiedium,  Fries. — 5. 
'831  purpureum,  L.< — 18. 
'  b.  ineisum,  Willd. — 18. 

832  Ladanum,  L. — 14. 

833  ochroleuca.  Lam. — 7. 

834  Tetrahit,  L.— 18. 

b.  bifida,  Boen. 

835  Tenicolor,  Curt. — 15. 

)T1CHTSU 

8.i6  Betonica,  Bentb. — 15. 

837  palustrU,  L. — 18 

b.  ambigua,  Sm. — 4. 

838  sylvaticA,  L. — 18. 

839  germanica,  L. — 3. 

840  arrenais,  L. — 18. 

JLECHOMA. 

841  hederacea,  L. — 18. 
^'etcta. 

842  Cataria,  L. — IS. 

llARaCBIUM. 

843  Tulgare,  L. — 13. 

?EUMBLLA. 

844  rulgaris,  L. — 18. 

IcUTELLAaiA. 

845  galericulata,  L.— 18. 

846  minor,  L. — 14. 


LVL  BORAGINACE^. 
IrosoTxa. 

847  paluatris.  With. — 15. 

b.  striguloaa,  Reich. 

848  repeiw,  Don. — 16. 

849  caespitosa,  Schultz. — 18. 

850  alpestris,  Schmid. — S. 

851  aylvatica,  Ehrh. — 13. 
,  852  arvensis,  Hoffm. — 1 8. 
,  853  collina,  Hoffm. — 16. 
-854  versicolor,  Lehro. — 18. 
^imosrxaMUM. 

855  officinale,  L.— 17. 

856  arvense,  L. — 18. 

857  purpurocaeruleum, 

B58  maritima,  Don. — 8. 

859  officinale,  L. — 15. 

860  tuberosum,  L. — 7. 

toaAGOb 

861  offieinaliSf  L. 
^Ycorsia. 

862  arvensis,  L. — 18. 

LKCHOSA. 

86.0  offieinalU,  L. 
864  sempervirens,  L. — ? 
kiiPKauoo. 
S65  procumbcns,  L,— 6. 


CtVOGIX>88UM. 

866  officinale,  L.— 14. 

867  syWaticum,  Hspnk.— 3. 
Pdlmowakxa. 

868  angustifoUa,  L — !• 
S6B*officinaK$9  L. 

ECHIUM. 

869  vulgare,  L. — 18. 

870  violaceum,  L. — C. 


LVIL    PINGUICULACEiE. 

PlNGUlCULA. 

871  grandiflora.  Lam.— I. 

872  vulgaris  L. — 18. 

873  alpina,  L. — 2, 

874  lusitanica,  L. — 8. 

UTaiCULARIA. 

875  vulgaris,  L. — 17. 

876  intermedia,  Hayne. — 7, 

877  minor,  L. — 18. 

LVIIL  PRIMULACEiE. 

PaiMULA. 

878  vulgaris,  Huds. — 18. 
y^  b.  elatior,  Ang.  plur. 

879  elatior,  Jacq — 2, 
^880  verls,  L. — 17. 
^881  farioosa,  L. — 5. 

88S  scotica.  Hook — 2. 
CrcULMBir. 

883  heder^foliuM,  Willd. 

TaiBHTAUS. 

884  europaea,  L. — 9. 
HonoMiA. 

885  paluatris,  L. — 11. 
Ltsimachia. 

886  vulgaris,  L. — 16. 

887  thyrsiflora,  L. — 6. 

888  nummularia,  L. — 10. 

889  nemorum,  L. — 17. 
Akaoallis. 

890  arvensis,  L. — 16. 
b.  caerulea,  Aut. — 12. 

891  tenella,  L.— 1 7. 
Cbntumcvlus. 

892  minimus,  L.— 13. 
Samolus. 

I     893  Valerandi,  L.— 16. 
I  Glaux. 

894  maritima,  L. — 18. 


LX.   PLANTAGINACE^. 
Plamtaoo. 

901  major,  L. — 18. 
,  ,  902  media,  L. — 15. 

^903  lanceolata,  L. — 18. 

904  maritima,  L. — 18. 

905  Corouopus,  L. — 18. 
Lmoas]:.LA. 

906  lacustris.  L. — 18. 

LXI.  AMARANTHACEiE. 
Amabakthus. 

907  BUtvm^  L. 


LIX.   PLUMBAGINACEJE. 
Abmebia. 

895  maritima,  Aut, — 18. 

a.  maritima,  Boiss. 

b.  scotica,  Boiss. 

c.  pubescens,  Link. 

d.  duriuscula,  Bab. 

896  plantaginea,  Willd. — C. 
Statick. 

897  Limonium,  L. — 13. 

898  Bahusienus,  Fr — 9. 

899  binervosa,  G.  E.  Sm. — 9. 

a.  occidentalis,  Lloyd. 

b.  Dodartii,  Gir. 

900  caspia,  Willd. — 1. 


LXlI.CHENOPODIACEiE. 

CHBKOrODIUM. 

908  olidum.  Curt. ^9. 

909  polyspermum,  L. — 8. 

b.  acutifolium,  E.B. 

910  urbicum,  L.— 8. 

b.  intermedium,  M.K. 

911  rubrum,  L. — 14. 
91 1 'botryodes,  Sm. — 1. 

912  murale,  L. — 10. 

913  hybridum,  L.— 5. 

914  album,  L.— 18. 

b.  viride,  L. 

915  ficxfolium,  Sm. — 7. 

916  glaucum,  L. — 5. 

i^917  Bonus- Hcnricus,  L. — 14. 

^TBirLBB. 

918  portulacoides,  L. — 12. 

919  pedunculata,  L. — 3. 

920  arenaria.  Woods. — 4. 

921  Babingtonii,  Wds. — 18. 

922  hastata,  I^  18. 

a.  patula,  E.  B. 

b.  deltoidea,  Bab. 

c.  prostrata,  Bab. 

923  patula,  L.— 18. 

a.  angustifol.  Sm.— >1 8. 

b.  ?  erecta,  Huds.  ? 

924  littoralis,  L.— 12. 
b.  marina,  L. — 5. 

Bkta. 

925  maritima,  L. — 14. 
Salsola. 

926  Kali,  L.— 15. 

SCBOBBRIA. 

927  maritima,  Mey. — 18. 
9'i8  fruticosa,  Mey. — 4. 

Salicobmia. 
929  herbacea,  L. — 1 8. 

b.  procumbens,  Sm. 
9.**0  radicans,  Sm. — 3. 


LXIIL  POLYGONACE-Si. 

PoLTGOMUM. 

931  Bistorts,  L. — 16. 

932  viviparum,  L. — 8. 

933  amphibium,  L. — 18. 

934  lapathifolium,  L. — 16. 

b.  laium,  E.B.S. 

935  Persioaria,  L. — 18.^ 

936  mite,  Schrank. — 4.  * 

937  Hydropiper,  L. — 17. 


^'^ 


\  " 
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938  minut,  Huda^— IS. 
9S9  ATieulare,  L. — 18. 

940  tDAritimuni,  L. — C 
940«lUii,  B«b.--lS. 

941  Convolvului,  L.— -18. 
948  dametorum,  L.— 4. 

RnMBZ. 

943  HjdroUfiathtnii,  H. — 14. 

944  erupufi,  L. — 18. 
944*aquaticui,  L. — 9. 

945  pr«t«nsis,  M.  et  K. — 9» 

946  a^ntUf  L. 

947  obtusifoliut,  L. — 18. 

948  tangu incut,  L.-— 16. 

94  S^eonglomeratua,  Mar.^*I  6. 

949  pulcher,  L.— >7. 

950  maritimui,  L. — 18. 

b.  palustrii,  Sm. — 18. 
^951  AeetosA,  L.^18. 
^  958  AectoMlla,  L.— 18. 

OZTEIA. 

953  reoifbrmifl,  Hook.— 6. 

LXIV.  ELEAGNACEiE. 
HirroPHJB. 

954  rhamnoidei,  L. — 4. 

LXV.  THYMELJEACE^. 
Dapbni. 

955  Laurcola,  L. — 18. 

956  Mtsereum,  L.— 6. 

LXVI.  SANTALACEiE. 
TuxaiuM. 

957  humiftisum,  DC — 5. 


LXVII.  ASARACEiE. 

ASARUM. 

958  europsum,  L.— 3. 
AainoLocHiA. 

959  ClematitiM,  L. 

LXVIII.  EMPETRACEiE. 

EMriTRUM. 

960  nigrum,  L.  — 15. 
LXIX.  EUPHORBIACEiE. 

ECPHOEBIA. 

961  Peplia»  h. — 3. 

^  968  belioscopia,  L. — 18. 
^   963  platyphyila,  L — 5. 
963*8trlcU,  ••  Koch."— 8. 

964  hiberna,  L.— 1. 

965  pilosa,  L.— t. 

966  eoraUoidett  L. 

967  Etula,  L. 

968  Cyparissia*,  K. 

969  Paralias  L.—8. 

970  portlandica,  L. — 7. 

971  exigua,  L.>— 14. 

972  Peplus,  L.— 17. 

973  LaihyHs,  L. 

974  amygdaloidea,  L.— la 
Buxuf. 

975  tompenrirensy  L. — 3. 
MaRCUaiAUt. 

976  perenni%  I* — is. 


b.  ormta,  flteud. 
977  aonaa,  Lb — 11. 

b.  ambigua,  L.  il. 


LXX.  URTICACEA. 
Uarica. 

978  uroM,  L. — 18. 
^79  dioica,  L— 18. 
^  980  pamUfin^  L. 

b.  DodartU^  L 

PAmiBTARIA. 

988  offieinalia,  L.— 16. 

a.  diffusa,  Koch. 

b.  crecta,  Koch. 

HVMOLOS. 

983  Lupulua,  L.-^18. 
Uutua. 

984  monUna,  Sm. — 18  ? 

985  auberosa,  Ehrh. — 11. 
y  a.  campeatria,  Sm. 

b.  mi^ofy  Sm. 
c  glabra,  M  UL 

LXXL  AMENTIFERJE. 
Quaacua. 

988  Robur,  L. — 17. 

V  a.  pcdoneuUta,  W. — 1 7. 

b.  intermedia,  Don? 

c  aesailiflora,  Sm.^7. 
Faoui. 

989  lyWatica,  L.^11. 
CAanwoa. 

990  Betulua,  L.— >5. 
CoaTLoa. 

.     991  Avellaoa,  L.— 18. 
AuNUt. 

998  glutinosa,  L.-»18. 

BSTULA. 

993  alba,  L.— 18. 
^  b.  pendu1a«  Roth. 

c.  gltttinoaa,  Wallr. 

d.  pubescent  Ehrh. 

994  nana,  L. — 3b 

POPULUS. 

995  alba,  I..— 11. 

996  canescens,  Sm.~-9. 

997  tremula,  L. — 18. 
^  95)8  at^ra,  L. 

Saux. 

999  pentandra,  L.^18. 

1000  cngpUUOa^  Sehults. 

1001  fragilis,  L.— 15. 

a.  deeipiena,  Hoffin. 

b.  fkagilis  L. 

c.  Russell  iana,  Sm. 
1008  alba,  L.— 16. 

/^  b.  caenilea,  Sm. 

o.  Titellina,  Sm. 

1003  undmhia^  Ehrh. 

1004  triandra,  L.~]8. 

a.  triandra,  Curtis. 

b.  HoflProanniana,  Sm. 
^,-'.         c.  amygdalina,  Sm. 

d.  contorta,  Crowe. 
lOOlSeutifblia,  Willd.— 1, 


1005  purpurea,  I*— 15. 

a.  purpurea,  Sm. 

b.  WoollgaHana,  Boi 
e.  ramulosa,  Borr. 

d.  L*mbertiana,  Sm. 

e.  Helis,  L. 

1006  rubra,  Huds.— 11. 

b.  Forbyana,  Sol 

1007  Timinalia,  L. — 15. 

h.  intricate,  Leefe. 
e.  stipularis,  Lee£e. 
1007*stipularia,  Sm. — ? 

1008  Smithiana,  Witld.— 75. 

a.  Smitbiana,  Eog.  Bo 

b.  rugoaa,  Sm. 

c  finruginea.  And. 

1009  acuminata.  Sen. — 15  ? 

1010  cinerea,  L. — 18. 

a.  cinerva,  Sm. 
K  aquatiea,  &n. 
e.  oieifelia,  Sm. 

1011  anrita,  L.— 18. 
f  1018  caprea,  L. — 16. 

bu  apbaeelata,  Sm. 

1013  nigricans.  Fries: — 7. 

a.  cotinilblta,  Sm. 

b.  nigncaoa,  Sm. 
e.   Foratcriana,  Sm. 

d.  rupestria,  Don. 

e.  Andcraoiiiaiia,  Sm. 
H  damaaeena,  Forbes, 
g.  petrsea.  And. 

h.  hirta,  Ssn. 

1014  laorina,  Sm. —  ? 

a.  propinqua,  Borr. 

b.  tenuior,  Borr. 

c.  laorina,  Sm. 

d.  trnuifulia,  L. 

1015  phylicilblia,  L — 8. 

a.  radicana,  Sm. 

b.  Davalliana,  Sm. 

e.  Weigeliana,  Villi 

d.  niteoa.  And.  mss. 

e.  Croweana,  Sm. 
t   Dicksooiana,  So. 
g.  laxiflora,  Borr. 
b.  tetrapla,  Walkft. 
i.    Borreriana,  Sm. 
k.  phillyreifolia,  Bon. 

1016  ambigua,  Ebrb. —  ? 

b.  major.  Bah. 
c  apatulata,  WiBd. 

1017  repens,  L.-^IS. 

a.  rcpena,  Eng.  Bot 

b.  ffusca,  Eng.  Bot 
c  prostrate,  Eng.  BfA 

d.  aacendeoa^  Sol 

e.  incubaoea.  L. 

f.  argenlea,  F,nf.  BA 

101 8  angiMtifolia,  Wulf.— & 

1080  Doniana,  Sm. — I. 

1081  arboacola,  L. — 4. 

a.  carinata,  Sm. 

b.  pmnilblia,  Sm. 

c.  renulosa,  Sm. 
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d.  TMciniifelia,  Son. 

1022  LsppoDum,  L.— 6. 

a.  arenaria,  Sm. 

b.  Sluartiana*  Sm. 

c.  glauca,  Sm.— 1. 

1023  lanata,  L. — 1. 

1024  procumbens,  Forb. — 2. 

1025  Mjninites,  L.— 1. 

a.  arbutiiblia,  Sm. 

b.  Myninites,  Sm. 
1086  reticulata,  L. — 2. 

1027  herbacea,  L. — ^9. 
31raicA. 

1028  Gale,  L.— 17. 

LXXII.  CONIFERJE. 
PiKua. 

1029  sjWestris,  L.— 3. 
Juxiraaus. 

1030  communis,  L. — 18. 

b.  nana,  WiUd 8. 

Taxos. 

1031  baccaU,  L.— 13. 

b.  fastigiata,  LindL 

LXXIII.  ORCHIDACEiE. 

GoODTKaA. 

10S2  repens,  Br.— O. 
SriaANTHsa. 

1033  autumnalis.  Rich.  11. 

1034  sativalis,  Rich. — 1  or  2. 

1035  ccrnua,  (Rich?) — I. 
NBomA. 

1036  Nidus-aTis,  Rich. — 15. 

LiSTKKA. 

1037  cordata,  Br. — 15. 
loss  orata,  Br. — 17. 

£pirACTU. 

1 039  latifblia,  Sw._15. 
1039*media,  Fries. — 8. 

b.  purpurata,  Sm. 
1039*atrorubens,  R«ch. — 6. 

1040  palustris,  Sw.— 15. 

CXPHALAirrBKBA. 

1041  grandiflora,  Bab. — 9. 

1042  ensifolia,  Rich.— 11. 

1043  rubra.  Rich.— 3  ? 
£nroGiuM. 

1044  apbyllum,  Sw. — 1. 

CoaALLOaBICA. 

1044*innata,  Br. — 4. 
OacHia. 

1045  Morio,  L. — 12. 

1046  mascula,  L. — 18. 

1047  laiifiora,  Lam. — C. 

1048  UfttttlaU,  L.— 9. 

1049  roilitaris,  L.*^!. 

1 049*tephrosaDthos,  V. — 1. 
1 049*finca,  Jaeq. — 1 . 

1050  hircii>a.  Scop.  ^2. 
1Q51  pyramidalis,  L.— 13. 
1052  latifblia,  L.— 18. 

y    1053  maeulata,  L.^18. 

GrMKABBHIA. 

1054  Conopsea,  Br. — 18. 


Habbwamia. 

1055  bifolia,  Br.— 11 

b.  cblorantha,  Bab. — 1 5. 

1056  yiridis,  Br. — 18. 

1057  albida,  Br.— 12. 

ACBBAS. 

1058  anthropophora,  Br. — 4. 

HxaMINIUM. 

1059  Monorchia,  Br. — 5, 
OmaYS. 

1060  apifera,  Huds.— 10. 

b.  arachnites,  Reich. — 1. 

1061  aranifera,  Huds. — 3. 

b.  fueifera,  Sm. — 1. 

1062  muacifera,  Huds. — J  a 
Malazis. 

1063  paludosa,  Sw.— -13. 
LirAMS. 

1064  Loeselii,  Rich.— 2. 
CTPairxDiUM. 

1065  Calceolus,  L. — 3. 


LXXIV.  IRIDACE^. 
Ieis. 

1066  foetidissuna,  L.— 10. 

1067  Pseudacorus,  L. — 18. 
SisraiKCHiuM. 

1067*ancep8,  Lam. — I. 

TaiCHONBMA. 

1068  Columns,  Reich. — 1. 
Caocos. 

1069  MTHflif,  Wind. 

1070  nwAifiana^  Sm. 

LXXV.    AMARYLLIDA. 
CEiE. 

Naecissus. 

1071  poetieuM,  L. 

1072  biforui.  Curt. 

1073  Pieudo-nareiB8Us,L.^12. 
Galanthus. 

1074  nivalis,  L. 
Leucoium. 

1075  aestirum,  L. — 3. 

LXXVL  LILIACE^. 

LlLIUM. 

1076  Martagon^  L. 
TuLirA. 

1077  »ylveMtrtM,  L. 
FarriLLARiA. 

1078  Meleagris,  L.— 5. 
Allioii. 

1079  Ampeloprasum,  L.— C. 

1080  Babingtonii,  Borr. — I. 
lOSl   Scorodoprasum,  L. — 7, 

1082  oleraceum,  1^.-10. 

b.  carinatum,  Sm. 

1083  vineale,  L. — 15. 

1084  sphxrocephalum,  L. — 1. 

1085  Schcsnapranim,  L.  —  2. 

b.  sibiricura,  L. —  1. 

1086  ursinum,  U— 17. 
1086*triquetrum,  L. — C. 

Gaoxa. 

1087  lutel^  Ker — 12. 


OxVrrHOGALDlI. 

1088  pjrenaicum,  L.^ — 5. 

1089  nutana,  L. 

1090  nmbettaium,  L. 

SCXLLA. 

J.  1091  verna,  Huds. — 11. 

1092  autumnalis,  L. — 4. 

HrACIMTHUS. 

1093  nonscriptus,  L 18. 

MuscAai. 

1094  raeemoMum,  Mill. 
Antbkbicux. 

1095  serotinum,  L. — I. 

SiMXTHIS. 

1095*bicolor,  Kunth. — 1. 

AsrAXAGOS. 

1096  officinalis,  L ^7. 

Ruscus. 

1097  aculeatus,  L. — 8. 

CONYALLAXIA. 

1098  bifbfia,  L. 

1099  migalis,  L.— 13. 

1100  Terticillata,  L.~2. 

1101  multiflora,  L. — 11. 

1 102  Polygonatum,  L. — 5. 


LXXVI.»TRILLIACE^. 
Paeis. 

1103  quadrifolia,  L.— 15. 


LXXVII.  TAMACEiE. 
Tamos. 
-^1104  communis,  L. — 12. 

LXXVIII.  MELANTHI- 
ACE/E. 
CoLcaicuM. 

1105  autumnale,  L. — 12. 

ToriBLDIA. 

1106  palustris,  Huds. — 5. 

LXXIX  HYDROCHARI- 

DACEiE. 
HrDaocBABis. 

1107  Morsus-ranae,  L. — 11. 
Akachaeis. 

1 101*  Minattrum,  Bab. 
SiaATiorxs. 

1108  tdoideM,  L. 

LXXX.  ALlSMACEiE. 
Alisxa. 

1109  Flantago,  L.— 17. 

1110  ranunculoides,  L.— 17. 

b.  repens,  Dav. 

1111  natans,  L. — 5. 

ACTXNOCAErUS. 

1112  Damasonium,  Br.^4. 
Sagittaeia. 

1113  sagittifolia,  L 13. 

BOTOXUS. 

1114  umbellatus,  L.— 11. 

TaiGLOCBlM. 

1115  maritimum,  L. — 18. 

1116  palustre,  L. — 18. 

SCHXDCHSBEIA. 

1117  palustris,  L.— 5. 
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LXXXL  FLUVIALEa 

POTAMOCSTOII. 

1118  densus,  I*— IS. 

1119  flabelUtut,  Bab.— ^. 
1 1 19*pectiiimtut»  L.~15  ? 

1 1 19*6Ufonnu,  -  Nolte.**— 5. 
11  SO  pusillus,  L.-*17. 
1 1  SO^grmcilis.  Fries  ?—  1 . 
llSO^trichoidcs,  Cham.— 1. 
1180*comprcssut,  L. — ? 
1181  grmmineui.  Lb — 18. 
1 1 88  acutifoUus,  Link. — ^3. 

1183  KMtersibUui,  Sehn.— 5. 

1184  crispua,  I^ — 16. 

1185  pcrfoliatus,  L.— 17. 

1186  luceoa,  L. — 14. 

1187  prvlongua,  Wulf.~8. 

1188  longifoliua.  Gay— L 

1189  beterophylliu,  Sb.— 15. 
11  SO  lanceoUtui,  Sm. 

11  SI  rufeacens,  Schrad. — 17. 
1138  natans,  U— 18? 
11  S3  oblongui,  ViT 16. 

1134  plantagineus,  Ducr.~? 
RurriA. 

1135  maritima,  L. — 14. 

b.  roatellaU,  Kocb. 
Zannichklua. 

1 1 36  paluitrii,  L.  —1 6. 

b.  pedicillata,  Fr. 

ZOSTBEA. 

1137  marina,  L.— 15. 

b.  angustifolia,  Rolb. 
1 1  S7*nana,  Roth.~3. 
Naias. 

1137*flesi1ls,  Roatk L 

LXXXII.  ARACE^ 

LXMNA. 

1138  minor,  L. — 18. 

1139  gibba,  L.— la 

1 140  polyrhiia,  L 13. 

1141  trisulca,  L.— 15. 
Aauic 

1143  roaculatum,  L..— IS. 
Acoaus. 

1143  Calamus,  L.— 9. 
Spaeoanium. 

1 1 44  minimum.  Fr.—  ? 
U44^natan8,  L.~.7. 

1145  simplex.  Huda.— 17. 

1146  ramosum,  Huds. — 18. 
Ttpha. 

1147  latifolia,  L 15. 

1 148  angustifolia,  L  — IS. 

LXXXIIL   R£STIAC££. 
Ehiocauuon. 

1 149  sepungulare,  W^ith. 1. 

LXXXIV.  JUNCACE^. 

JCKCUS. 

1150  filiformis,  L.-.8. 

1151  conglomeratus,  L. — 18. 
115l*emi8us,  L.— 18. 

1152  glaucus,  Sibth 15. 


1158*diinitua,  Hopp.. 
11. SS  balticus,  Willd.— 3. 

1154  Buuitimua.  Sm. — 14. 

1155  aeutut,  L.— 5. 

1156  aeutiflorua,  Ehrh.— 18. 

1157  lamproearpua,  Eh. — 18. 

b.  nigritallus,  Don. 

1158  obtttsillorus,  Ehrh.— 18. 

1159  aupinus,  Moench. — 18. 

1160  comprcssus,  Jacq. — IS? 

b.  coenotusy  Bich. — 17. 
1168  bufonius,  L.— 18. 

1 163  aquanosua,  L. — 18. 

1164  eastaneua,  Sm 1. 

1165  triSdus,  L_3. 

1 166  eapitatua,  WeigeL— C 

1167  biglumiai 

1168  triglumia, 

LUIULA. 

1169  ajlratica,  Bicb.— 18. 

1170  piloaa,  Willd.— 18. 

b.  Borreri,  Brom£ 

1171  Forsteri,  DC-nS. 

•.  .1 178  campestria,  «*  Br.*— 18. 
'   1178*muUiflora,  Lej.— 18. 

1173  arcuata.  Hook. — 2. 

1174  spicata.  DC— 6. 

NAaTHBdUM. 

1175  ossifragum,  Huda. — 18. 

LXXXV.  CTPERACEJS. 
Crriaus. 

1176  longua,  L. — 4. 

1177  fiiscua,  L.— 8. 
Cladium. 

1178  Maiiaeus,  ••  Br."_14. 

SCHCSNUS. 

1179  nigricans,  L. — 18. 

RBTKCOSrOEA. 

1180  alba,  Vahl 17. 

1181  fuaea,  Sm. — 3. 
Bltsmus. 

1188  oompressus,  Pans. — IS. 

1183  rufus,  Link.— la 
Sciarus. 

1184  lacustris,  L. — 18. 

b.  glaucus,  Sm. — IS. 
1 184*earinatus,  Sm. — ^8. 

1185  Holoachosnua,  L. — 1. 

1186  seUeeus,  L. — 18. 

1 1 87  Sarii,  S.  et  M.— 8. 

1188  triqueter,  L. — 8. 

1189  pungens,  "  Vahl.**— C 

1190  maritimus,  L. — 17. 

1191  sylvaticus,  I*. — 16. 
1198  palustris,  L.*-18. 
1198*uniglumis,  Link. — 6. 

1193  multicaulis,  Sm. — 18. 
n9S»Wataoni,  Bab ? 

1 1 94  pauciBorus,  Lightf.— 1 7. 

1195  parvulus,  R.  et  & — 1. 

1196  CKspitosus,  L. — 18. 

1197  acicularis,  L 15. 

1198  fluitans,  L.— 16. 
EaiomoauM. 


Ca 
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199  vaginatum,  L. — 18. 

800  angostifolium,  Rh. — 18. 

801  latifolium,  Hopp. — 16. 
808  gracile,  Kocb. — 8. 

TMA. 

803  caridna,  M.  et  K. — S. 


804  dioica,  L.— 17. 

805  pulicaris,  L. — 18. 

806  paaciSora,  LightC — 6. 

807  rupcstris,  AIL — ^8. 

808  incunra.  Light! — 14. 

809  stdlulata,  6ood.>-18. 

810  leporina,  L. — 1. 

811  oralis.  Good.— 18. 
818  curia.  Good.— 16. 

b.  Peraoonii,  Sicb. — 5. 
81S  clongata,  L. — 4^ 

814  remota,  L. — 16. 

815  axillaris,  Good. — 8. 

816  Boenninghansiana — 4. 

817  intennedia.  Good 14. 

818  areoaria,  L. — 17. 

819  divisa,  Huds.— 7. 

880  muricata,  L. — 16. 

881  divulsa.  Good.— 9l 
888  Tulpina,  L 16. 

883  teretiuacula.  Good.— IS. 
b.  Ehrbartiana,  Hop.  —2. 

88S«paradoxa,  ^illd.— 1. 

884  panieulata,  L. — 17. 

885  Vahlii,  Sehkh.~l. 

886  canescens^  L. — 1. 

887  atrata,  L. — S. 

888  vulgaris.  Fries.— 18. 

889  rig^  Good. — la 
830  aquatilia,  Wahl.— 1. 
8S1  strieU,  Good. — 18. 
838  acuta,  L. — 15. 

833  saxatilis,  L. — 3. 

b.  Grahami,  Boott.— 1. 

834  flava,  L. — 18. 

b.  Oederi,  Aut. — 16. 

835  extensa,  Good.^l5L 

836  palleaeena,  L. — 17. 
SS7  fulTa,  Good. — 1& 

b.  speirostacfaya,  Sni. 

838  distans,  L.  — 15. 
SSS^puDCtata,  Ang. — 2. 

839  binervis,  Sm.  — 18. 

840  ]«rigata,  Sm.— 14. 

841  panieea,  L.— 18. 

b.  viginata,  Tauah.— 5. 
848  depauperata.  Good.  - 1. 

843  eapillaria,  1*  -  6. 

844  limosa,  U— 18. 

b.  irrigua,  Sm. — 4. 

845  rariflora,  Sm. — 1. 

846  strigosa,  Huds. — la 

847  syUatica,  Hud&— 15. 

848  pendula,  Huds. — 15. 

849  Pseudo-eyperu^L— 11. 

850  glauoa,  Soop. — la 

851  precox,  Jaoq. — 16. 
85  l^moBtana,  L.— 8. 
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1252  pilulilen,  L.— 18. 

1253  tomentosa.  L. — 1. 

1254  dandestina.  Good. — 3. 

1255  digiuta,  L.— 5. 

1256  filiforinis,  L.— 12. 

1257  hirta,  L.— 15. 

1258  ampuUacea,  Good. — 18. 

1259  ▼eaicaria,  L. — 16. 

1260  paludosa.  Good. — 16. 

b.  Kochiana,  DC. 

1261  riparia,  Curtis.-»14. 

LXXXVI.    GRAMINA. 
LKxasiA. 

1262*or7soides,  Sw.— 2. 
Spartixa. 

1262  strieU,  Roth. — S. 

1263  altemiflora,  LioiseL — 1. 
Ctnodon. 

1264  Dactjloo,  Pen. — 2. 

DlOITAKIA. 

1265  bumifusa.  Pen. — 3. 
Pa  NIC  UK. 

1266  Cnu-goBi,  L. 
Setakia. 

1267  Tiridia,  Beaur.'— 2. 

1268  verticiilata,  Beaur. 

FlIALAKia. 

1269  arundinacea,  L. — 18. 

1270  canariengiMf  L. 

A  3CTBOXANTB  UM. 

1271  odoratum.  L.— 18. 

HlKAOCHLOK. 

1271*borearu,  R.  &  S.-— 1. 
Pblkom. 

1272  alpinum,  Br.  Fl.— 2. 

1273  pratense,  L. — 18. 

b.  nodosum,  L. 

1274  arenarium,  L.— 13. 

1275  asperum,  Jacq. — 1. 

1276  Bocbineri,*'WibeL"--2. 
ALOpacoaus. 

1277  alpinu*,  Sm. — Q, 

1278  pntensu,  L— 18. 

1279  geniculatus,  L 18. 

b.  proDus,  Mitt 

1280  fulvus,  Sm. — 5. 

1281  bulboaua,  L.— 7. 

1282  agrestis,  L. — 12. 
Kmappia. 

1283  agroitidea,  Sm. — 1. 
GAsraiDiuK. 

1284  lendigenim,  Gaud.— 6. 

POLTTOOOK. 

12R5  littoralis,  Sm.— 3. 

1286  roonapeliensii,  Deaf.— 3. 

ItflUOM. 

1287  effusum,  L.— 16. 
ArxaA. 

1 288  Spiea-venti,  BeauT.— 4. 
1288*intcrrupta,  BeauT. — 1. 

AOHOSTIS. 

J  289  aatacea,  Curtia. — 3. 
1290  cantna,  L. — 18. 


b.  pumila,  Ligbtf. 

1292  alba,  L.— 18. 

b.  ttolonifera,  L. 
AxxorHii.A. 

1293  arundinacea.  Host. — 17. 
AaoMDO. 

1294  Phngmites,  L.— 18. 

1295  CaUmagroatia,  L. — 9. 

1296  Epig^os,  L.— 16. 

1297  lapponica,  Whal.?— I. 

1298  striata,  Sehnd.— 1. 
Sbslseia. 

1299  cvrulea.  Scop.— 5. 

AlEA. 

1300  eaapitosa,  L. — 18. 

1301  alpina,  L. — 4. 

1302  flexuosa,  L. — 18. 

J  303  caryopbyllea,  L. — 18. 

1304  pr»ooz,  L.— 18. 

1305  caneaoens,  L« — 3. 
Laoubus. 

1306  ovatus,  L. — C. 
Atkna. 

1307  fatua,  L.— 11 

1308  9tngo$a^  Sohr  b. 

1309  pntensia,  L.  — 16. 

b.  alpina,  Sm. 

1310  pubesoens,  L. — 17. 

1311  flaTCScens,  L. — 13. 
AaaHxifATHxauif. 

1312  aTenaceum,  Beauv. — 18, 
HoLcna. 

1313  lanatus,  L.— 18. 

1314  mollis,  L.— 18. 
TaiODiA. 

1315  dceumbens,  BeauT. — 18. 
KoxLBaiA. 

1316  cristate.  Pars.— 16. 

MSUCA. 

1317  uniflora.  Rets. — 15. 

1318  nutana,  L. — 10. 

MOUNIA. 

1319  oerulea,  Mosnch. — 18. 
CATABaoaA. 

1320  aquatica,  Presl. — 17. 
Oltcbbia.  * 

1321  aquatica,  Sm. — 14. 

1322  fluitans  Br.— 18. 
1322VieatB,  Fries.— 12. 

b.  pediciUata,  Towns. 

1323  maritima,  M.  et  K  — 16. 

1324  disuns,  Wabl.— 13. 
1324*Borreri,  E.  B.  &— 3. 

1325  procumbens,  Sm. — 9. 

1326  rigida,  Sm.— 14. 

1327  loliaeea.— 12. 

(Triticum,  Sm.) 
PoA. 

13^  annua.  L. — 18. 

1329  bulboaa,  L — 3. 

1330  alpina,  L. — 6. 
1330*laza,  Hsnke.— 2. 

b.  minor,  Gaud. 

1331  pratenaia,  Ln — 18. 


c.  subesBrulea,  Sm. 

1332  trivialis,  L.— 18. 

1333  compreasa,  L. — 15. 

b.  polynoda,  Parn. 

1334  nemoralis,  L.— 16. 

b.  montana,  Parn. 

c.  Parnellii,  Bab. 
1334*cae8ia,  Sm. — 5. 

b.  glauca,  Sro. — 4. 
G.  Balfourii,  Parn. — 5. 
Bbiba. 

1335  media,  L. — 18. 

1336  minor,  L. — 2. 
Ctnosubus. 

1837  cristatus,  L. — 18. 

1338  ecblnatus,  L. — C. 
Dacttus. 

1339  glomerata,  L. — 18. 
Fbstuca. 

1340  uniglumis,  Sol. — 7. 

1341  bromoides,  L.  — 17. 

b.  paeudo^myurus. — 9. 

1342  ovina,  L.— 18. 

b.  vivipara,  Sm. 

c.  tenuifolia,  Sibtb. 

1343  duriuscula,  L. — 16. 

1344  rubra,  L.— IS? 

1345  syWatica,  VilL— 7. 

1 346  arundinacea,  Schreb. — 4. 
1346*-elatior,»  («p.  1/116.)— 16. 

1347  pratensis,  Huds.— 18. 

b.  loliaeea,  Huds. — 15. 
Bbovus. 

1348  giganteus,  L. — 16. 

1349  asper,  L.— 16. 

1350  Bterilis,  L.— -16. 

1351  madritensis,  L. — 5. 

1352  mazimus,  Desf. — C. 

1353  erectux,  Huds,~10. 

1354  aecalinus,  L.— 17. 

b.  velutinus,  Sm. 

1355  commutatus,  Scbd. — 16. 

1356  mollis,  L.— 18. 

b.  racemosus,  L? 
Bbacbtpodiux. 

1357  syWaticum,  BeauT. — 18. 

1358  pionatum,  Beauv. — ^7. 
Tamcux. 

1359  caninum,  Huds. — 16. 

b.  biflorum,  M  itten. — 1 . 

1360  repens,  L.— 18. 

b.  littorale.  Host. 

1361  lazum,  Fries.—? 

1362  Junceum,  L. — 18  ? 

LOLIOX. 

1363  perenne,  L.  — 18. 
lS63*tta2lciim,  Braun. 

1364  temulentum,  L. — \6, 

b.  anrense,  Witb. 
Eltmus. 

1365  arenarius,  L. — 15. 

HOBDBOM. 

1366  sylTBtieum,  Huds.— 9. 

1367  pratcnse,  Huds.— 12. 
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1369  marttimoiD,  Dnth. — la 

Nakdus. 

1370  ttricU,  L. — 18. 
Lxnuftut. 

1371  filiformii,  TriiL — 13. 

LXXXVII.  FIL1CE& 
CmaACH. 

1373  offieinarum,  Wind. — 15. 

GrMNOOaAMMA. 

1373*lcptopbjrll«,  DwT.— C 

WoOMIA. 

1373  iivensii,  Br.— ^. 
1373«h7perborM,  Br.^S. 

POLTPODIUM. 

,    1374  vulgare,  L.^18. 
b.  cftmlyrteum,  L. 

1375  Phegoptcris,  L.— 16. 

1376  Dryoprerii»  L.-^14. 

1377  cftlcareum,  Sm.— II. 
Allosorui. 

1378  crispua,  Bernb. — 15. 
CrtTorricftti. 

1379  fraffilii,  Bernb._18. 
b.  dentata.  Hook. 

e.  Dickieniia,  **  Sim.** — 1 . 

1380  dpina,  DetT. 
1581  montana,  Link.-..!. 

PoLYtTXCHUM. 

1389  Lonehitis,  Rotb 7. 

1383  aculcatum.  Roth. — 16. 

b.  lobatum,  Sw. — 17. 
e.  lonehitidioidei. 

1384  angulare,  Newm. — 19. 
Lasteia. 

1385  ThelypCerii,  PrMl.^13. 

1386  Oreopterii,  Presl.— 18. 
.  1387   Filix-mai,  Presl.— 18. 

«     1388  rigida,  Presl._3. 

1389  eriatata,  Pi«iL_d. 

b.  uliictnosa,  Neirm. 

1390  fpinulota,  Presl. — 11. 

1391  dilauta,  Preal.^18. 

b.  glaodulota,  Newm. 
1899  foniaeeii,  Wata.— 10. 


ATHTftlim. 

1393  Filii-ftrauna,  Rh.— 18. 

bb  rbadcnm.  Roth. — ? 
e.  molle,  HoUiii.— ? 
d.  latifoUum(Bab.) 

FiaUDATHTEIUX. 

1394  alpcstre,  Newm.— 3. 

b.  flcztle,  Newm.— 1. 
AsrLSwroic 

1895  Yiride»  Hudc^llL 

1396  Trichomanca,  L^ — 18. 

b.  aooepa,  Lowa? — I. 

1397  marinmn»  L.— 14. 

1398  lanceolatmn,  Huds.-^. 

1399  Adiaatum-nignim. — 18. 

b.  aeutum*  Bory. — I. 

1400  Ruta-muraiia,  L. — 18. 
l400*geirmaiiieBaB,  Weita.— 4. 

1401  wptentrionalab  Hull.— ^. 
ScoLOFxaoaiuK. 

1409  Tulgare,  Sym. — 18. 
Blichnuii. 

1403  boreale,  Sw.— 18. 
Pteris. 

1404  aquUina,  L.^18. 
Adiantvm. 

1405  Capillua  Veoeria,  L 3. 

Trichoma  NU. 

1 406  radionn,  Sw.«-*L 

HTMXMOrHTLLUIC 

1407  Tunbrigenac,  Sm.<— 9. 

1408  Wilaonl,  ^ook,  13. 

OaXDNDA. 

1409  regalia^  L.— 17. 

BOTRTCUIUM. 

1410  Lunaria,  Sw.— 18. 
OrHiooLosauM. 

1411  Yulgatum,  L.— 16. 
1411*iusiunieum,  L.— C 

LXXXVIII.  LYCOPO- 
DIACEA. 
Ltcopomom. 

141 S  claTatum,  L. — 18. 
1413  annotinum,  L. — 9. 


1414  inundatem,  L.— 29. 

1415  alpmum,  L.«— 14. 

1416  Sdago,  L.— 18. 

1417  adaginoidea,  L. — ISL 
laozm. 

1418  lacuatria,  L.~7. 


LXXXIX.HARS1L£AC££. 

PkLULARIA. 

1419  globolifera,  L— 16. 

XC.  EQUISETACEiE. 
EQUxacruii. 

1490  Tdmateia,  EhrfL— 16. 

1421  ambroaum,  Wllld.— 7. 
^499  arrenae,  U — 18. 
M493  aylvaticum,  L.~18w 

1494  palnstre,  U— 18. 
^1495  Umosum,  L— 18. 
^  b   fluviatile,  Newm. 

c.  fluTiadle,  Fiiea. 

1496  fayemalc,  L.~14. 

1497  trKhyodoo**A.Br.*--I. 
b.  Morei,  Newm« — L 

1498  Tariegatum,  Schl — ^9. 
b.  Wilaool 


XCI.  CHARACEiE. 
Crara. 

1429.flexilis,L. 

1430  ayncarpa,  Thuii 

1431  translucena^  Pen. 
1439  mucronata,  A.  Br. 
1483  gracilis,  Sm. 

1434  tenuiaatroa,  DesT. 

1435  Smithii.  Bab. 

1436  prolifera,  A  Br. 

1437  Borreri,  Bab. 

1438  polysperma,  A.  Br. 

1439  crinita,  Wallr. 

1440  Tiilgaria,  AuC 

1441  hispida,  L. 
1449  tomentoaa,  L. 

1443  aspera,  W. 

1444  fragUia,  Dear. 


t  « 


•  NOTE  TO  PAGE  SECOND  OP  COVEH, 

«»hedT  th.  .oicil  J^n^    "    "L?"^*^.  ""''•     *°  ••••  condoling  »olii»e  of  thmt  work.  «ct  onpob- 
.peci«.  widrt,  u^ike  the  -b^iS^.  J?r".°°  *3  '^■"'  '?•»"•»'»«••  TbU  will  b.  .  «d  ««»  of 
^  jioiogiM    '»y»n*«no«.affici«iUyo<mip««enttoUi,in«tUr.— fH.  aw.) 
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EXCLUDED  SPECIES. 

A.  OCCASIONALLY  FOUND  WILD  THROUGH  CULTIVATION,  ON 

BALLAST,  &c. 


i>nia  eonillina.  Rets, 
tidium  sativum,  L. 
setia  incana,  Br. 
neiina  dentata.  Pen. 
Icomia  marittma,  Br. 
'siiiiun]  orienlale,  Br. 
leda  PhTteuma,  L. 
»uoaria  Taccaria,  L. 
me  Anneria,  L. 
rubulus  haecifer,  L. 
Ira  yerticillata,  L. 
ranium  DCMlosum,  L. 

angulatum,  CurL 

•—  striatum,  L. 
pericum  hircinum.  L. 
phylea  pinnata,  L. 
roniila  ▼aria.  Lb 
H  lotus  parviflora,  Lam. 
folium  resupinatum,  L. 

tomentmum,  L. 

incamatum,  L. 

elegans,  L. 

ihynis  latifolius,  L. 
sa  DicksoDii,  Liodl. 

cinnamomea,  L. 

lucida,   Ehrh. 

rus  domestica,  Sm. 
lytonia  perfoliata,  Don. 
turn  stellatum,  L. 
diangelica  officinalis,  Hoffm. 
penila  arveDsis,  L. 

taurina,  L. 

Dtranthus  Calcitrapa,  Dufr. 


Dipsaeus  Fullonum,  L. 
Preoanihes  purpurea,  L. 
Hieracium  ampleiieaule,  L. 
Carduus  oleraceus  Pm* 
Carlioa  racemosa,  L. 
Centaurea  montana,  L 
— ^  paniculata,  L.* 
Calendula  arrensis,  L. 
Petasites  albus,  Gantn. 
Nardosmia  Iragrans,  Reieb. 
Anacyelus  radiatus,  Loia. 
Antbemis  tinctoria,  L. 
Acbillea  decolorans,  Schrad. 

tomentosa,  L. 

Xantliium  Strumarium,  L. 
Cuscuta  baasiaca,  Pfci£ 
Datura  Stramonium,  L. 
Physalis  Alkekengi,  L. 
Lycium  barbarum,  MilL 
Veronica  peregrina,  L. 
Linaria  purpurea,  L. 

BUpina,  Desf. 

Acantbus  mollis,  L. 
Ecbinospermnm  Lappula,Lebm. 
— ^—  defies  um,  Lehm. 
Sympbytum  asperrimum,  Bieb. 
—  orientaie.  L. 
CynogloBsum  omphalodes,  L. 
Pulmonaria  Virginica,  L. 
Lysimacbia  punctata,  L. 
ciliata,  L. 


Amarantbus  retrofiexus,  L. 
A  triplex  nttens,  Reb. 


A  triplex  bortensis,  L. 
Polygonum  Fagopyrum,  L. 
Rumex  scutatus,  L. 
Euphorbia  dulcis,  L. 
— —  salicifolia,  Host. 
Cannabis  sativa,  L. 
Castanea  vulgaris.  Lam. 
Iris  tuberose,  L. 

xiphioides,  Ehrb. 

xipbiom.  L. 

— —  pumila,  L. 
— —  germanica,  L, 
Crocus  aureus,  L. 

—  biflorus,  Willd. 

Narcissus  oonspicuus,  Don. 
^—  moacbatus,  L. 

incomparabilis.  Curt. 

'  minor,  L. 

■  lobularis,  Haw. 

Lilium  pyrcnaicum,  Gou. 
Allium  ambignum,  Sm. 
Luzula  nivea,  L. 
Setaria  giauca,  P.  B. 
Digitaria  sanguinalis,  Scop. 
I'halaris  paradoxa,  L. 
Bromus  arvensts,  L. 

patulus,  M.  K. 

— ^  squarrosus,  L. 

rigidus,  L. 

— —  tectorum,  L. 
Lolium  linicola,  Sond. 
Atbyrium  fontanum,  Br. 
Onoclea  sensibilis. 


B.  NOT  DISTINCTLY  ASCERTAINED  IN  BRITAIN,  OR  AMBIGUOUS 

PLANTS  OTHERWISE. 


lalictrum  calcareum,  Jord. 

nutans,  Des£ 

majus,  Jacq. 

ola  epipsila,  Ledeb. 
len^  annulata,  Thore. 
^i'la  nivalis  Fries, 
al-'a  borealis,  Lilj. 
y pericum  anglieum,  Bert. 

ktitntillft  tnistfl.  Nolie. 


Acbemilla  conjuncta,  Bab. 
Saxifraga  Andrewsii,  Hanrey. 
— ^-^  pygmsa.  Hoar. 
Hieracium  dovrenw,  Fries. 
— ^— -  oreades,  Frtoi. 

saiifragum.  Fries. 

— ^-^—  villosum,  L. 

■     '  virescens,  Sond. 
Aebillaa  tanaeetifolta.  All. 


Antbemis  angUca,  Spr. 
Verbascum  tbapsiforme,  Scbrad. 

phlomoides,  L. 

■  pbceniceum,  L. 
Origanum  virens.  Link. 
Plantago  argentea.  Lam. 
Atriplex  glabriuscula,  Edroonst. 
Rumex  conspersus,  Hartm 

ThMUum  tnfPTnn»f1iiim    S/>Km<1 
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Thesliun  humiie,  VaIiL' 
Ulmus  carpintfolta,  Lind. 

■  stricU,  Lindl. 
Salii  duyelados,  Wimm. 
'  f^andifolit,  Ser. 
hasUta,  L. 

■  holoaericea,  Willd. 

■  '         petiolaria,  Sm. 
— —  plieata.  Fries. 

>  poDtedcranai  Willd. 


Salix  Tctusa,  L. 

rotmarinifolia,  L. 

— «  lerpyUifolia,  Scop. 

■  vtridia,  Friet. 
Gymnadeoia  oidoratiaaima,  Rcieh. 
Potamogetoa  "sparganiUblius.*' 
— ^  •*  longifoliua.** 
Eriophonim  alpinuiii»  L. 
Carex  brisoidea,  L. 


ctpitoaa»  L. 


Carax  Moencfaiana,  Wend. 
-^—  Gtbconi,  Bab. 

Micheleaaa,  Sm. 

— -  stictocarpa,  Sm. 

tendla,  Sm. 

Avena  aub^icata.  Link. 
iBgilops  ovata,  L. 
Leptunu  ineurvatus»  Trin. 
Botrychium  nitaeeum,  Sv. 
Eqniaetam  nunoamn,  Scbob. 


C.  ERRONEOUSLY  RECORDED,  OR  SUBSEQUENTLY  EXLTINQT  IN 

BRITAIN. 


Ranunculus  alpeatris,  L 

gramineus,  L. 

Thalietrum  majus,  Jacq 
Epiroedium  alpinum,  ll 
Papaver  nudicaule,  L. 
Glaucium  pbaoiocum,  Cranti. 
Vella  annua,  L, 
Clypeola  Jonthlaspi,  L. 
Cardamine  bellidifolia,  L. 
Erysimum  Tirgatum,  Roth. 
Helianthemumledifolium,  Willd. 
Viola  stricta,  Hornem. 
Frankenia  pulrerulenta,  L. 
Silenc  alpestria,  Jacq. 
Spergula  pentandra,  L. 
Arenaria  fiwtigiata,  Sm. 
Stellaria  scapigera,  Willd. 
Bufonia  tenuifolia,  L. 
Hypericum  barbatum,  Jacq. 

grandifolium,  Chois. 
Medieago  murieata.  All. 
Vicia  hybrids,  L. 

— levigate,  Sm. 

Rubus  arcticus,  L. 
Potentilla  alba.  L. 
• opaca,  L. 

tridentata,  Sol. 
Sanguisorba  media,  L. 
Epilobtum  I^myi,  Schults. 


Herniaria  hirsute,  L. 
Cotyledon  lutea,  Huds. 
Saxifrage  musooidee,  Wul£ 

pedetifide,  Ehrb. 

^—  leucenthemifblil^  Lep. 

■  rotuodifiilie,  L. 
■  cotyledon,  L. 

Tordylium  officinale,  L. 
£k;hinophora  spinosa,  L. 
Cbsrophyllum  aureum,  L. 
— -—  aromatieum*  L. 
Galium  saeeliaretum,  All. 
— —  spurium  L. 
Fedia  erioeerpe,  R.  &  S. 
Crepis  pulchra,  L. 
Hieracium  Aurf^a,  L. 
— —  dubium,  L. 
— — — -  Scbmidtii,  Tauaoh. 
-~^^—  cerinthoides,  L. 
Centaurea  Jacea,  L. 
-^^—  intylfiicea,  L. 
Artemisia  ccruleseena,  L. 
Homogyne  elpina,  Cass. 
Erigeron  un^flprus,  L. 
Erica  multiflora,  L. 
Ledum  palustre,  L. 
Vaocinium  maerocarpumy  Ait. 
Gentiana  acaulia,  L. 
Swertta  perennis,  L. 


fCuseuta  approximate,  Bab. 
Hyoceyamus  albus,  L. 
Lioaria  spartea,  Hoffm. 
Veronica  fniticuloaa,  L. 
Origanum  Onites,  L. 
Teucrium  regium,  Schreb. 
Ajuga  alptna,  JL, 
Stacbys  annua,  L. 
Echium  italicum,  L. 
Pinguieula  loogicaulii^  **  Gay." 
Plantago  Psyllium.  L. 
Euphorbia  Characias,  L 
Crocus  sativus,  L. 

minimusy  Red.  i 

Scilla  bifolia,  L. 
Arum  italicum.  Mill.' 
Typha  minor, 
Juncus  tenuis,  Willd. 
Eriopborum  eapitatum.  Host. 
Carex  Davalliana,  Sm 

ustulato.  Wabl. 

hordeiformis,  Wabl 

argyroglocbin,  Uoncmi 


Stipe  pennata,  L. 
Phleum  Michelii,  AIL 
Avena  planiculmis,  Schrsd- 
Festttca  Myunia,  L. 
Triticum  cristatum,  Schreb. 
Elymus  genioulatns.  Curt 


PsMTioaT  SpoTTiawooDc  Am  Co.,  Naw 
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TYRO, 

Paria  flania  omnes  Bibi  reddat  notinaimaa. 

Vutgatiuimoi  plantoi  a  facie  Herbationibus  diacat  dtgnosoera, 

CoUigatf  Ezsiocet,  Adglutinet  ipse  plantas  majorea,  qaotquot  poterit 

FructificatumU  paritt  primariaa  discat  distingaere. 

OUutei  A  Ordinet  Bystematis  aibi  reddat  familiarei,  &  simpliciores  eyideDtioresque 

flores  ad  eosdem  reducat. 
Demtmttraiumilmt  io  Horto  freqaenter  addt 
Terminot  artis  secundum  deflnitiones  aibi  habeat  penpecios. 

Genera  sibi  sota,  ciroiter  50,  seoondom  Qenera  plantanun  examinet,  colktis 

fruotiiicationibas  com  oharaotere. 
CharactereB  Generkos  50,  proprio  marte,  eadem  methodo  confioiat  &  secandam 

Genera  plantaram  emendet. 
Bescriptiones  speoierum,  60  ciroiter,  confioiat  ex  lege  artis,  incipiendo  a  simpli- 

cissimis  plantis,  procedendo  ad  difficiliores,  quas  oorrigat  Professor. 

IffnoUu  eibi  plantarum  species  mveitiget  ipse,  aecundum  Classes^  Characteresy  Different 

tiosque  systematiB. 
Principia  &  Fundamentum  Botanices  rite  intelligat. 
Mittoriam  literariam  Botanices  sibi  familiarem  reddat,  &  imprimis  Auctores  de  Spe- 

ciebus  plantarum  consulendoa. 
Syncnyma  Auctorum,  retrogrodicndo  ad  inTentores,  eTolvere  adauescat. 
Utum  plantarum  speciebus  adscribut,  Medicum  &  Ueconomicum. 

lAnn,  PkUonphia  BoUmka. 


PRELIMINARY  REMARKS. 

— H 

The  Examiners  in  Botany  in  the  Uniyersities  of  Cambridge  and  London,  as 
well  as  at  Addisoombe  ana  elBewhere,  haye  decided  upon  making  Botanical 
descrintions  a  principal  feature  in  their  examination  papers.  To  this  they 
haye  doubtless  been  led  by  the  difficulty,  in  the  absence  of  some  such  exact 
method,  of  determining  the  comparatiye  merits  of  the  students  who  come 
before  them.  Descriptions  in  natural  history  not  only  demand  a  precision 
which  cannot  be  equally  well  secured  by  any  other  line  of  examination,  but 
being  formed  upon  a  uniform  plan  they  can  oe  easily  and  accurately  contrasted 
the  one  with  the  other.  They  moreoyer  offer :  examiners  the  means  of  testing 
the  habits  of  obseryation,  and  the  amount  of  knowledge  gained  by  priyate  study 
independently  of  any  teacher.  And  what  is  most  especially  important,  they 
render  the  practice  of  what  is  cidled  "cramming"  or  "grinding"  for 
examination  impossible. 

But  the  test  in  question,  excellent  as  it  is,  proyes  extremely  embarrassing  to 
students,  owing  to  the  absence  of  sufficient  information  in  recent  elementary 
works  as  to  the  manner  in  which  Botanical  descriptions  are  to  be  prepared. 
In  the  author^s  "Introduction  to  Botany,"  editions  1,  2,  and  3,  and  in  the 
artide  Botany  of  the  publications  by  the  Society  of  Useful  Knowledge,  the 
subject  was  discussed,  and  it  forms  part  of  a  short  chapter  in  Professor  Henfrey's 
Elementary  Course,  but  the  former  of  these  works  have  long  been  out  of  print, 
and  if  procurable  would  hardly  proye  sufficiently  explanatory  to  mere  beginners. 
It  therefore  seems  desirable  that  the  art,  for  it  is  an  art,  of  drawing  up 
descriptions  of  plants  in  correct  Botanical  language,  should  be  renderea  so 
familiar  that  all  who  haye  mastered  the  rudiments  of  Botany  and  learned  the 
meaning  of  common  technical  substantiye  names,  may  understand  it.  Most 
especially  is  it  required  for  the  sake  of  those  who,  under  recent  academical 
regulations,  are  admitted  to  examination  without  haying  been  prepared  in 
College  or  any  great  recognised  school.  Gentlemen  who  mainly  rely  upon  self- 
instruction  cannot  dispense  with  a  guide  to  such  technical  subjects  as 
descriptiye  Botany. 

In  preparing  the  following  instructions  the  excellent  maxims  of  Linnmus, 
the  father  of  good  technical  botany,  and  one  of  the  most  skilful  describers 
that  oyer  liyed,  haye  been  introduced  in  their  original  Latin,  by  way  of 
illustration.  Those  who  are  unacquainted  with  that  language  will,  neyertheless, 
find  the  English  text  sufficient  for  their  purpose. 

Students  are,  howeyer,  strongly  adyised  to  accustom  themselyes  to  describing 
diants  in  Latin,  which  is  much  better  suited  for  the  purpose  than  English. 
They  will  find  in  the  following  pages  good  models  for  their  imitation. 

Those  who  are  anxious  to  make  themselyes  practically  acquainted  with 
Botany  should  exercise  themselyes  diligently  in  this  subject,  for  which  the 
commonest  weeds  are  as  well  suited  as  the  rarest  species.  He  who  can  de- 
scribe readily,  fully,  and  correctly  an  Aconite,  an  Almond-tree,  a  Dead  nettle, 
Groundsel,  Uhiokweed,  a  Stinging-nettle,  a  Snowdrop,  a  Crocus,  an  Omitho- 
galum,  the  Flowering  rush,  a  Carex,  any  common  Grass,  Wheat,  Barley,  Oats, 
or  Eye,  can  haye  no  difficulty  in  facing  the  most  seyere  examiner. 

whether  a  description  is  well  drawn  up  may  be  tested  by  considering 
whether  a  person  who  had  neyer  seen  the  plant  could  make  a  drawing  of  it 
from  the  description.     For  desc&iptions  abb  mbbblt  pictvbes  is  wobds. 

b2 
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An  example  of  this  will  be  found  in  the  following  aocoont  of  a  ConTolvalns  by 
the  Key.  R.  T.  Lowe. 

Convolvulat  eapvi'Medutce. 

C,  damosQS  bnmilis  daiius  palyiiiftio-caespitOBas  mnosiflsimaa  dnriflsimns  Bpinosiis  due- 
reus ;  ramnlis  abbreviatU  lignoeis  deoBlsaime  glomeiato-intexiexlia,  norelliB  Btrietia 
rigidia  acutia  spineacentibaB ;  foliia  parria  lineari-oblongia  t.  angnate  apaUmlatia 
obtosis  crasaiosciilia  aerioeo-dnereia ;  floribna  axillaribua  aolitaiiia  bieriter  pediod- 
latis  panria  eztua  aerioais,  antheria  (pnrpnreo-] ilaania)  in  faaoe  apparentibua  eabex- 
aertia ;  atylia  2  diatinctia  filiformibna  antheraa  panlo  exoedentibna. 

A  moat  remarkable  and  (for  ita  genna)  paradoxical  apeciea,  so  exoeaairely  dwarfed  down 
and  stunted  that  it  has  more  the  appearance,  when  growing,  of  a  rounded  eonrex  atone, 
covered  with  a  grey  Lichen,  or  of  some  Madreporiform  maaa,  auch  as  the  Brain-coral 
{Afeandrincif  Lamk.)i  than  of  a  phsBnogamona  plant ;  though,  when  torn  up  by  the  root, 
it  presents  rather  the  form  and  aspect  of  aome  enormous  grey  fungus  (Btdetus),  being  a 
atipitate,  pulrinate,  often  hemispherical  or  turbinate,  hard,  woody,  apinoua  maaa  of 
densely  interwoven,  rigid  branches,  with  quite  small  and  inconspicuous  leavea  and  flowers 
in  proportion  to  ita  aize,  like  aome  cloaely-browsed  or  clipped -down  thorn  j  buah,  and 
of  the  shape  exactly  of  a  miniature  Stone-Pine  {Pinua  Pinea,  L.).  Boot  woody,  Tery 
hard  and  Bti£f,  nearly  or  quite  aimple  and  tap-sh&ped,  ooyered  with  a  rugged,  longitu- 
dinally-striated, brown  bark,  and  from  the  thickneaa  of  the  little  finger  to  that  of  the 
thumb  at  the  crown,  where  it  immediately  dividea  into  a  denae  maas  of  very  short,  aitiS, 
woody,  closely  interlacing  and  entangled  branches^  forming  a  very  hard,  rigid,  spinous, 
cushion-like,  grey,  flattened  head,  convex  in  the  centre,  from  S  or  4  to  18  inches  in 
diameter,  and  from  1  to  6  inchea  thick  in  the  middle;  so  hard,  compact,  and  woody, 
that  it  will  often  bear  the  weight  of  a  man  standing  or  even  stamping  on  it,  without 
yielding  or  senaible  disfigurement.  Toung  ahoota  originating  chi^y  from  within  or 
beneath  the  roof-like  cushion  or  pUeut  formed  by  the  older,  outwardly-knobbed,  apazzed 
and  stunted,  interlacing  branches;  straight^  hard,  atil^  rigid,  spine-like,  seldom  mors 
than  1  or  2  inches  long,  round,  terete,  sharp,  and  hazd-pointed,  finely  and  evenly  striate 
longitudinally,  yery  finely  and  minutely  dnereo-puberulous.  Leavea  2  to  5  or  6  lines 
long,  and  \-\  line  broad,  thickish  in  substance,  anbcondnplioate,  dothed  with 
adpresaed  aiUEy-groy  hairs,  linear -oblong,  subspathulate,  obtuse.  Flowers  pretty,  but 
small  and  rather  inconspicuous,  solitary,  axiUaiy,  subsessile  in  the  axils  of  the  leares  on 
the  young  ahoota,  light  rose-pink  or  purple,  much  resembling  those  of  C.  arvenrU,  L., 
but  very  much  smaller,  being  only  4  or  5  lines  in  diameter.  Calyx  bracteolate  ;  sepals 
and  the  adpressed  bractlets  oblong,  short,  one -third  or  one-foiurth  the  length  of  the 
corolla,  silky  grey.  Corolla  6  or  6  linea  in  diameter,  three  or  four  times  the  length  of 
the  bracts  and  sepals,  funnel-shaped,  5-angular,  and  outwardly  silky-pubeaoeat  in  five 
longitudinal  rays  or  narrow  acuminate  stripes. 

The  method  here  adopted  of  bringing  the  featnres  of  the  plant  before  the 
mind's  eye  is  yery  perfect.  No  one  knowing  how  to  draw  can  nave  a  difionlty 
in  representing  the  essential  features  of  this  ConyolTuIos,  guided  by  the  tech- 
nical language  alone  of  the  describer. 

It  may  be  taken  for  certain  that  a  description  which  will  not  accompliah  the 
same  end  is  bad. 
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CHAPTER  I. 

IMPORTANCE   OP   CORRECT  DESCRIPTION. 

**  Dosoriptio  est  totius  plantss  character  naturalis,  qui  describat  omnes  ejuadem 
partes  externas." — Linn.  Phil.  Dot. 

Many  persons  have  experienced  the  inconvenience  of  not  being  ablo  to  describe 
correctly  the  curious  or  useful  plants  they  have  occasionally  met  with.  More  espe- 
cially travellers,  in  attempting  to  communicate  to  others  what  they  have  seen,  are 
accustomed,  if  unacquainted  with  natural  history,  either  to  mention  the  vulgar  names 
they  have  heard  applied  to  plants,  or  to  describe  them  in  what  is  called  a  popular 
manner.  The  vulgar  names  of  plants  rarely  convey  useful  information,  because 
they  are  very  frequently  used  without  any  precision ;  for  example,  in  this  country, 
the  word  Laurel  is  applied  to  four  different  plants :  the  Common  Laurel  and  the 
Portugal  Laurel  are  both  Cherries ;  the  Spurge  Laurel  is  a  Daphne ;  tho  Alexandrian 
Laurel  is  a  Kuscus ;  while  the  only  true  Laurel,  commonly  met  with  in  England, 
is  called  the  Sweet  Bay  tree.  *'  Popular  "  descriptions,  like  the  drawings  of  plants 
made  by  persons  who  are  not  botanists,  are  more  calculated  to  mislead  than  inform. 
They  either  convey  a  false  idea  of  what  they  profess  to  explain,  or  no  idea  at  all. 

Let  us  suppose  a  plant  to  be  described  in  the  following  words  : — ''  The  leaves  are 
about  4  inches  long,  narrow,  dark  green,  smooth  on  the  surface,  plain  at  the  edge. 
The  flowers  grow  in  tufts,  about  10  together,  and  are  straw-coloured;  they  are  small, 
downy,  and  contain  6  stamens  each.  The  germen  stands  up  in  3  brownish  seg- 
ments resembling  a  cup.  The  trees  are  50  to  60  feet  high,  evergreen,  with  large 
horizontal  branches  almost  as  low  as  the  earth."  If  the  i-eader  attempts  to  ascertain 
what  kind  of  tree  this  may  be,  he  cannot  possibly  succeed,  for  the  description  will 
apply  to  many  kinds  of  plants  of  the  most  dissimilar  nature.  The  description  is 
useless,  because  the  author  has  only  mentioned  peculiarities  common  to  many  trees, 
and  has  omitted  all  that  are  peculiar  to  a  few.  Had  he  said  that  the  tree  was 
"  evergreen,  with  ribbed  leaves,  apetalous  flowers,  and  6  stamens  having  recurved 
anther-valves,"  thus  using  the  technical  and  precise  language  of  science,  instead  of 
the  vague  and  uninstructive  phraseology  of  mere  conversation,  he  would  have  con- 
veyed a  distinct  idea  to  the  mind  of  the  reader,  at  the  expense  of  only  about  a 
dozen  words  instead  of  sixty-eight;  or  he  could  have  combined  the  two,  which,  for 
the  purposes  of  narrative,  might  have  been  better. 

LinnnuB  gives  some  examples  of  this  kind,  which,  as  well  as  the  precepts  that 
iniroduco  them,  the  student  will  do  well  to  consider. 

Bescriptio  justo  lonffior  aut  brevior  utraque  mala  eat. 

Longa  nimis  evadit  deecriptio  cum  color  viridia  in  Herba,  mensura  partium  et  similia,  facil- 

llmb  variantia,  diffoaa  oratione  proponuntur. 
Jrgrioreg  Juste  eradunt  descriptionos  cum  exoluduntur  notn  riugulares,  et  partes  esseutfales 

Horboej  licet  minimie,  uti  Btipuln^  BractetB,  Olanduln,  Pill,  et  similia. 

By  way  of  further  illustration,  he  quotes  three  descriptions  of  Linum  tuitatissimtm, 
the  common  Flax  plant,  viz. : 

A.  The  very  short  and  imperfect  one  of  Dodonssus. 

Radices  ezUeM.  Culmi  teu  virgcB  tenues,  rotunda.  Folia  oUonga^  angtutaf  aeuminatcu  Flores 
in  mmmit  virgit,  tpecioHf  ectndei.  Vaecula  parva^  rotunda,  orbicidata.  Bemou  aliqwUeniu 
oblongumt  lave,  glabrum,  ijplendena,  ex  futvo  punicans, 

B.  A  very  long,  superfluous,  and  empty  one. 

Radices  angusla,  ntbdivittt,  intra  terram  rtcondita. 

Caules  erectit  rotwuli,  virides  bipedaie$vd  triptdaXn,  ramori:  Ramis  eaule  dimidio  hrevloribu*. 
Folia  anfffuta,  viridia,  acuta,  plurtma,  uneialia  ad  angulum  aeutum  a  eauie  diictdeniia,  Oari 
ajfixa,  non  tamtntosa,  aut  viUomi:  tuperivra/tMa  tanlum  aemiuncialia  iunt  et  quatufif  linea* 
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lata;  infariora  tra  linMi  lata,  at tupnwui  vix dMOt  Umom  adHnffunt  in tatUudku.  Fednzicali 
simpliceM,  uneialei  vd  Httuiwnciakt,  eratntU  vix  dimidiae  Umtet.  Florat  m  mmmitatiimM 
ramontm,  ampli,  patenUM,  Ao. 

C  With  these  he  contrasts  a  nataral  and  regular  description^  as  he  draws  it  up 

himself. 

Radix  iimpleZf  perpendieularit,  jUxmta,  jpoflida .-  radicullB  VaUroUbya  eapUloHbiu, 

CatiliA  timpUXf  perpendieulari$,  ten*,  filifomUi. 

Folia  aUema,  mmu io,  lanetoUUa,  duolOe  trinervia,  aeuminata,  erectvaada,  utrimqiu  giabra : 

titbaxUiaria  paulo  majora. 
Rami  ex  aziUa  foliorum  tummorwn,  ereefi,  folxii  ninoiibmt  in^nuti:  radimente  ramanam 

marcaeentia  ex  axiUii  foliorum  iisftriorum, 
F»dunculi/oI(W  oppo$Uif  eUque  longioru,  JUiformtB,  aikU»  termvMJU  Fmctificatiooe  WBHtar'ta,  ui 

gmeribut  dueripia. 
OotyledoDW  qwui  qwawrr,  crueicUim  oppMiti,  quorum  dtco  u^nora  tubovati,  mi^ptrioribiu 

duplo  /of  iorci.— Liiin.  PhiL  Hot.  f  830. 

The  stndent  should  compare  these  descriptions  carefully  with  the  Linton  itselt 

If  such  descriptions  as  have  just  heen  criticised  are  sdentificallj  useless,  mnch 
worse  are  those  which  proceed  from  professed  botanists,  in  whose  supposed  loiow- 
ledge  and  technical  skill  confidence  is  natiuaUy  reposed.  In  the  works  of  soma  of 
the  successors  of  Linneus  himself,  the  descriptions  are  so  meagre  and  inaecurate, 
that  they  were  mere  botanical  enigmas  till  the  meaning  of  their  authors  was  deter- 
mined by  other  evidence  than  what  the  descriptions  afford.  Thus,  Thunbeig  gires 
the  following  description  of  the  fructification  of  a  genua  he  calls  Nigrina : — 

"  Calyx  none,  except  a  one-leaved  bract.  CoroUa  of  four  petals.  FHamentt  four, 
very  short.  Anthen  globose,  white.  Cfermen  (ovary)  superior;  sly20 single;  wUffma 
Fruit  unknown,  perhaps  a  capsule." 

Here,  in  the  first  place,  several  most  essential  points  are  neglected,  sudi  as  the 
insertion  of  the  stamens,  the  dehiscence  of  the  anthers,  the  relation  of  the  stamens  to 
the  petals,  the  internal  structure  of  the  ovary,  the  number  and  position  of  the  omles, 
— all  ascertainable  without  difficulty,  and  the  more  indispensable  because  of  the 
absence  of  fruit.  Then,  irrelevant  matter  is  introduced,  such  as  the  length  of  the 
filaments  and  colour  of  the  anthers.  And,  finally,  which  is  worse  than  all,  the 
description  is  false ;  for  the  flowers  have  neither  calyx  nor  corolla ;  the  filaments  are 
three,  not  four ;  and  the  anthers  are  not  globose,  but  irregular,  ovate,  compretssed, 
fleshy  bodies. 

But  it  is  not  in  negligent  observation  alone,  or  in  the  misplacing  the  members  of  a 
sentence,  that  an  essential  character  may  be  defective :  it  may  be  expressed  with  a 
certain  kind  of  exactness,  and  a  dne  attention  to  arrangement,  yet  words  may  be 
wrongly  employed,  or  important  characters  may  be  omitted,  or  the  author  may  not 
tmderstand  the  structure  of  what  he  is  describing.  As  an  instance  of  this,  the 
following  description  of  the  genus  Cabex,  by  a  botanist  of  eminence  in  his  day,  may 
be  usefully  studied  : — 

'*  Barren  Jhwet-t  numerous,  aggregate^  in  one  or  more  oblong  dense  catkins ;  their 
t€ale$  imbricated  every  way.  CcUyx  a  single,  lanceolate,  undivided,  permanent  tcale 
to  each  floret.  Corolla  none.  FHamenU  8,  rarely  fewer,  capillary,  erect  or  drooping, 
longer  than  the  scales.    Anthers  vertical,  long,  linear,  of  2  cells. 

**  Fertile  flowers  numerous,  in  the  same,  or,  more  usually,  in  a  different  catkin,  very 
rarely  on  a  separate  plant.  Calyx  as  in  the  barren  flower.  Corolla  a  single,  hollow, 
compressed,  ribbed,  often  angular,  permanent  glimie  to  each  floret;  contracted, 
mostly  cloven,  and  often  elongated  at  the  extremity.  (FeniMn  superior,  roundish, 
with  three,  rarely  but  two,  angles,  very  smootlu  Style  one,  terminal,  cylindrical, 
short  Stigmas  three,  more  rarely  two  only,  awl-shaped,  long,  tapering,  downy, 
deciduous.  Seed  the  shape  of  the  germen,  with  unequal  angles,  loosely  coated  with 
the  enlarged  (either  hardened  or  membranous)  permanent  corolla,  both  together 
constitutiDg  the  fruit." 

This  character  is  carefully  written,  but  full  of  inaccurate  and  confused  applications 
of  terms.  The  word  "  catkin  "  should  be  "  spike; "  for  a  catkin  is  deciduous,  a  spike 
persistent,  and  the  inflorescence  in  Carex  is  of  the  latter  kind.  In  the  next  place, 
what  is  called  the  *<  calyx  "  is  a  btact.  What  is  called  the  "corolU"  of  the  fertile 
flowers  consists  of  two  confluent  bracts,  and  is,  therefore,  not  a  single  "  glume,"  but  a 
double  one.  Finally,  what  is  called  the  "seed,"  is  the  pericarp ;  in  the  young  sUte 
it  IB  called  the  germen,  which  is  equivalent  to  ovaiy,  but  by  the  time  the  ovary  is 
npe,  it  is  metamorphosed  into  a  seed  I 

♦^?^«*'"'^®'  ^^J'^  ^°^  °^*  ^^^7  disflgure  botanical  writings,  but  very  often  ksd 
oiefully^a^d^  botanist  into  errors  and  misconceptions,  and  are  to  be  most 
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CHAPTER  XL 


HOW  TO   EXAMINE  AND   OBSEBVE. 


Ijt  preparing  to  describe  a  plant  the  first  thing  is  to  proyide  the  means  of  observa- 
tion. These  consist  of  a  sharp  pen-knife  and  a  pocket  lens,  or,  if  means  permit  it,  of 
a  simple  dissecting  microscope.  The  pocket  lens  should  not  have  a  longer  focal 
distance  than  an  inch  and  half ;  the  microscope  should  be  supplied  with  a  2  inch, 
i  inch,  and  ^  inch  lens.  If  a  microscope  is  unattainable, 
then  what  is  called  a  "  Coddington  "  may  be  employed  for 
minute  objects.  But  as  neither  a  pocket  lens  nor  a  Cod< 
dington  have  a  Stand,  and  as  it  is  continually  necessary  for 
the  observer  to  have  the  free  command  of  both  hands,  some 
cheap  contrivance  should  be  provided  for  carrying  such 
instruments.  Travelling  botanists  have  used  a  short  stick, 
pushed  into  a  lump  of  clay,  the  hole  in  the  case  of  the  lens, 
or  the  loop  of  the  Coddington  slipping  over  ity  as  in  the 
annexed  cut,  or  a  block  of  wood  is  used.  The  object  to 
be  attained  being  merely  to  fix  the  lens  steadily  while  the 
fingers  are  employed  in  dissecting  below  it,  the  mode  of 
securing  that  end  is  unimportant. 

Apparatus  having  been  provided,  the  student  should 
select  for  examination  as  perfect  a  specimen  as  he  can 
obtain ;  and  should  carefully  study  every  part  in  the  order 
hereafter  explained.  In  doing  this  he  muti  on  no  account 
gueu,  but  be  certain  that  he  sees  correctly  what  is  before 
him.  This  is  not  difficult  in  the  case  of  roots,  stems,  leaves, 
and  their  parts ;  but  the  flower,  from  its  general  smollness,  and  somewhat  com- 
plicated structure,  demands  a  little  skill  in  dissection,  which  is  only  to  be  gained 
by  experience. 

After  its  external  structure  has  been  determined,  it  is  necessary  to  open  the  flower. 
Mere  looking  down  into  its  tube  or  interior  leads  to  nothing  but  error.  The  student 
should  hold  it  in  his  left  hand  and  split  it  longitudinally  by  a  rapid  cat  Jrom  below 
uptearde.  This  lays  bare  the  whole  of  the  interior,  shows  the  number  and  position  of 
the  parts,  and  their  insertion,  which  is  very  important  If  he  attempts  to  divide  a 
flower  by  cutting  it  from  above  downtoardthe  only  crushes  and  disfigures  his  specimen. 
In  the  case  of  the  ovary  it  is  usually  necessary  to  ascertain  its  placentation,  which,  if 
it  is  not  seen  in  the  first  longitudinal  section,  can  be  best  determined  by  making  a 
traneverse  section. 

When,  as  in  Umbelliferous  plants,  the  position  and  number  of  interior  longitudinal 
passages  or  of  superficial  lines  and  plates  demand  attention,  a  thin  horizontal  slice, 
placed  in  water,  and  viewed  by  transmitted  light,  will  give  the  information  required. 

In  examining  seeds  of  any  kind,  where  dissection  is  required,  cut  into  them  per- 
pendicularly, beginning  at  the  hilum  and  passing  the  knife  through  the  axis ;  in  this 
way  the  embryo  and  its  relation  to  other  parts  usually  becomes  distinctly  visible. 
Foiliog  this  the  observer  must  have  recourse  to  crushing,  or  careful  skinning  and 
unrolling. 

Seeds  of  small  size  are  frequently  so  hard  and  slippery  that  they  cannot  be  kept 
steady  even  in  water.  In  such  case,  a  little  stiff  gum,  or  varnish  of  shell-lac,  may  be 
smeared  on  a  slip  of  glass  in  the  field  of  the  microscope,  and  the  seeds  placed  upon  it 
As  soon  as  the  varnish  is  hard  and  dry,  they  can  be  sliced  readily  with  a  sharp  knife. 

When  minute  parts  are  so  opaque  as  not  to  be  readily  examined,  the  use  of  oil  of 
turpentine  instead  of  water,  as  the  medium  in  which  they  are  placed  for  observation, 
is  useful. 

When  parts  are  shrivelled  or  dried  up,  as  is  always  the  case  in  herbaria,  they  must 
be  relaxed  by  immersion  in  boiling  water. 

In  all  cases  where  dried  flowers  are  to  be  dissected,  the  air  should  be  driven  out  by 
boiling  for  a  short  time  before  any  attempt  is  made  to  separate  their  parti. 
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CHAPTER  IIL 

GENERAL  RULES  TO  BE  OBSERYED. 

"  DMcriptio  oompendiosiadmi,  tamen  perfect^  terminis  tantom  artk,  bL  saSdenfceB 
sint,  p&rtes  depingat  Mcundam  Ifvmemm,  Figuram,  Fnpcrtionem,  SUim.'— 
liiiA.  Phil  Bot. 

In  drawing  up  a  description  care  must  be  taken  that  eTery  term  is  used  in  its  exact 
sense ;  that  all  is  perspicuous  and  free  from  ambiguity,  and  that  nothing  superfluous 
is  introduced.  In  the  following  description  of  YioUt  tricohr,  the  wild  Pansy,  a  Terr 
laige  quantity  of  superfluous  words  occurs,  although  the  terms  are  employed 
correctly. 

The  root  of  this  plant  consists  of  a  great  number  of  unequal  irregular  fibres.  The 
stems  first  fall  prostrate,  and  then  rise  up,  and  aro  perfectly  smooth  all  otct  the 
surface ;  their  form  is  squaro,  their  interior  is  hollow,  and  at  every  place  where  the 
leaves  are  set  on,  they  are  a  little  tumid.  The  leaves  grow  upon  opposite  sides  of 
the  stem  at  tolerably  equal  dirtances  one  above  the  other;  they  have  a  form  between 
ovate  and  oblong,  have  a  distinct  leaf-stalk,  and  aro  coarsely  cut  at  their  edges  in  a 
serrated  manner;  they  aro  quite  destitute  of  hairiness,  and  aro  longer  than  the 
stipules  which  grow  at  their  base.  The  stipules  in  colour  and  texture  resemble  the 
leaves ;  they  aro  cut  almost  to  the  middle  into  a  number  of  narrow  lobes,  of  which 
the  terminal  one  is  much  the  largest ;  at  the  base  they  aro  prolonged  moro  on  one 
side  than  another,  in  a  hastate  manner.  The  beautiful  little  flowers  grow  singly 
from  the  stem,  at  the  places  whero  it  joins  the  leaves,  and  they  have  a  nodding 
position  on  their  peduncle ;  the  latter  has  a  smooth  surface,  is  distinctly  angular, 
curves  inwards  at  the  upper  end>  and  has  a  twist  somewhero  near  its  middle.  At  the 
upper  end  of  the  peduncle  grow  two  small  bractlets,  resembling  fine  scales,  prolonged 
at  the  base  into  something  of  a  hastate  figure.  The  calyx  of  this  plant  consists  of 
five  distinct  sepals,  having  the  same  colour  and  texturo  as  the  leaves ;  they  are  of  s 
narrow  ovate  form,  sharp-pointed,  quite  free  from  hairs,  not  in  any  way  lobed  or 
divided,  and  extended  below  the  point  of  origin  into  a  flat  rounded  appendage,  which 
is  divided  by  small  toothings  at  the  edge :  of  the  sepals,  those  which  stand  next  the 
front  of  the  flower  aro  much  the  largest.  The  corolla  consists  of  five  petals,  which 
are  of  unequal  size,  oblong,  with  a  little  stalk  at  the  base,  and  rounded  at  the  upper 
end ;  the  two  uppermost  aro  larger  than  the  rest,  of  one  uniform  purple  colour, 
while  the  three  lower  aro  yellow,  with  purple  lines  at  the  base^  and  furnished  with 
a  little  tuft  of  hair  at  the  bottom  of  the  streaks ;  the  intennediate  one  of  these 
petals  is  furnished  with  a  short  strsight  spur  at  the  base.  The  stamens  aro  five  in 
number,  inserted  into  the  line  between  the  base  of  the  ovary  and  the  sepals,  not  so 
long  as  the  claws  of  the  petals,  and  of  unequal  size ;  the  anthers  have  no  filaments, 
aro  of  a  membranous  texturo,  aro  fringed  with  white  hairs  at  the  edge^  and  are 
extended  into  a  broad  brown  membranous  appendage  at  the  point ;  those  two  stamens 
which  stand  in  front  of  the  flower  aro  longer  than  the  others,  and  project  from 
their  base  on  one  side  a  green  slender  thr^-shaped  process,  which  is  introduced 
into  the  spur  of  the  front  petal  of  the  corolla.  The  ovary  has  no  adhesion  to  the 
sepals,  is  of  a  spheroidal  form,  and  contains  one  single  cell ;  on  its  inside,  the  ovules, 
which  aro  very  numerous,  grow  to  three  broad  lines  running  from  the  apex  to  the 
base  of  the  cavity  at  equal  distances ;  the  ovary  is  terminated  by  a  style,  smooth, 
thickest  at  the  upper  end,  bent  like  the  lett^  S,  and  bearing  at  the  point  a  round 
hollow  stigma,  through  one  side  of  which  thero  is  an  opening  into  the  interior.  The 
ovary,  when  ripe,  changes  to  a  seed  vessel  of  a  dry,  cartilaginous  consistence,  con- 
taining one  cell,  and  dividing  into  three  equal  sproading  ovate-lanoeolate  valves, 
between  the  broad  lines  on  which  the  seeds  aro  inserted,  so  that  when  the  valves  are 
spread  open,  the  seeds  are  seen  sticking  to  the  middle.  The  seeds  aro  small,  shining, 
oblong  bodies,  rather  narrow  at  the  lower  end,  and  of  a  pale  brown  colour ;  the 
point  of  attachment  to  the  placenta  is  thickened  in  a  fungus-like  manner ;  from  this 
part  there  rises  a  fine  elevated  line,  which  terminates  in  a  depressed  discoloured 
round  spot,  stationed  at  the  top  of  the  seed.  In  the  interior  is  found  an  embryo  of  a 
deep  green  colour,  quite  straight,  and  having  a  taper  radicle,  with  thin  flattened 
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called  "longissima  et  superflua."  But  it  is  obvious  that  were  all  plants  to  be  thus 
described,  the  100,000  species  supposed  to  be  now  known  would  fill  100,000  pages  of 
ordinary  matter  and  would  form  a  library  of  themselves ;  added  to  which  would  be 
the  great  difficulty  of  wading  through  such  a  marsh  of  needless  words.  By  adopting 
the  scientific  method,  more  than  hfdf  the  words  are  saved,  and  the  description  itself 
comee  out  more  clear  and  comparable.    The  following  shows  this : — 

Boot  fibrous. 

Stems  decumbent,  siftooth,  square,  fistular,  slightly  tumid  at  the  nodes. 

Lbaveb  alternate,  ovate-oblong,  petiolate,  coarsely  serrated,  smooth,  longer  than 
the  stipules ;  stipules  leafy,  pinnatifid,  half-hastate :  terminal  lobe  much  the  largest. 

FLOW2R8  solitary,  azillaiy,  nodding ;  peduncles  smooth,  angular,  twisted,  Incurved 
at  apex. 

Bragtlets  two,  minute,  membranous,  sub-hajstate  near  the  apex  of  the  peduncle. 

Sefajls  five,  herbaceous,  linear-ovate,  acute,  smooth,  entire  at  the  base,  prolonged 
into  a  concave,  rounded,  toothletted  appendage :  the  anterior  much  the  largest. 

Petals  five,  unequal,  oblong,  unguiculate,  rounded  at  the  apex ;  the  two  upper 
largest,  whole  coloured,  purple ;  the  three  lowest  yellow  with  purple  streaks,  and 
bearded  at  base ;  that  in  the  middle  having  a  short  straight  spur  at  the  base. 

Stamens  five,  hypogynous,  shorter  than  the  ungues,  alternate  with  the  petals, 
unequal ;  anthebs  sessile,  membranous,  ciliated,  with  a  broad  brown  membrane  at 
apex;  the  two  anterior  the  laj^gest,  spurred;  their  spurs  green,  subulate,  lying  In  the 
spur  of  the  corolla. 

Oyart  superior,  round,  one-celled,  with  three  parietal  polyspermous  placentce ; 
style  smooth,  sigmoid,  clavate,  as  long  as  the  ovary ;  stigma  capitate,  hollow,  with  an 
oblique  aperture  on  one  side. 

Cafsulb  one-celled,  three-valved,  with  a  loculicidal  dehiscence;  valves  ovate- 
lanceolate,  spreading,  bearing  the  seeds  in  the  middle. 

Seeds  shining,  roundish,  smooth,  pale  brown ;  hilum  fungous ;  raphe  elevated ; 
chalaza  depressed  on  the  apex. 

Embrto  straight,  green,  in  the  axis  of  fleshy  albumen*  radicle  terete;  cotyledons 
plano-convex. 

Even  this  may  be  shortened  by  omitting  all  that  is  common  to  Viola  tricolor  and 
other  species  of  the  genus  Viola ;  as  thus : — 

Root  fibrous. 

Stems  decumbent,  smooth,  square,  fistular,  slightly  tumid  at  the  nodes. 

Leaves  ovate-oblong,  petiolate,  coarsely  serrated,  smooth,  longer  than  the 
stipules ;  stipules  leafy,  pinnatifid,  half-hastate :  terminal  lobe  much  the  largest. 

Flowers  nodding ;  peduncles  smooth,  angular,  twisted,  incurved  at  apex. 

Bbaotletb  2,  minute,  membranous,  sub-hastate,  near  the  apex  of  the  peduncle. 

Sepaib  linear-ovate,  acute^  smooth,  entire  :  appendage  concave,  rounded,  toothletted. 

Petals  oblong,  rounded  at  the  apex,  the  two  upper  whole  coloured  purple,  the 
three  lowest  yellow,  with  purple  streaks,  and  bearded  at  the  base. 

Anthers  ciliated ;  the  spurs  green  and  subulate. 

OVART  round ;  style  smooth. 

Seeds  shining,  smooth,  pale  brown. 

In  framing  descriptions  of  whatever  kind,  the  order  of  development  most  be 
observed,    (bescriptio  ordinem  nascendi  aequcUur,    Linn,  PhiL  Bot,  §  328.) 

It  is  not  allowable  to  take  the  flower  first,  then  leaves,  then  root,  then  fruit,  then 
inflorescence,  and  so  on ;  but  the  description,  if  complete,  must  begin  with  the  root 
and  end  with  the  seed.  Linnaeus  gives  the  following  example  of  the  manner  in 
which  this  should  be  done,  in  the  Lime  tree  {TUia  Evropaa), 

Badix :  Caudez  dtKmdens^    divarieattu,    ramorisrimut,  tereti,  JUxuontBt  tpiderraide  dtcidita  t 

BadicTilis  capUlaribuSf  fiantOfU  »ubram<m». 
Caudox  odAoendens  arborevUf    teres,  ramotUaimttg,  cortice  eroMo,  porono,  teetxu  Epidermide 
tn  antufuo  striaUhrimota  in  tetullo  Icevif  glabra,  ramis  pnecedentia  anni  inBtructu  gemniia 
altemiii. 
Oemnue  ovaUr,  prominfntfit   eonHrueta  Sguamia  dvabtu,   aUemii,   oblot^-ovatis,   obtuiii, 

eonvoltUU,  tvAeamoHs,  ttipulaeeU. 
Stiptilje  gejnTnaeea,  oppoiiita,  ovatce,  fflabra,  integerrimai,  concavof,  xnvolventes  folia  et  eauffm. 
CaaliB  Hmplieimmtu,  terete  tnbjlexuoiut  a  folio  ad  foliwn,  deeumbtnti-pattnit  ktvis,  adtpermt 

puneti*  aliquot  vagii  obioUtitt. 
Folia  ieueHk  conduj)lieata,  tecunda,  rugotay  rilloia  undtque:  adulta  cordata,  nervoio^  v«no«ei, 

ineequaliter  terrata,    acuta,  ntpra  glabra,  pUis  vix  eotupieuis  cuisperMf  ntbtua  in  axUlU 

vasorum  majorum  barbata.    Petioli  Urttiuandif  Utve»,  folio  breviort*,  fert  dUtiche  prodeunUf, 

kUetyectit  tpaUU  foUo  brtviaribut. 
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F^meiiU  toUtarii,  peiiolo  lateraUi,  UmgUm,  JOHfonui,  apiet  trifUi:  laUxmUXm  trj^UU, 
atremUoHhus  vm^l&rU:  FloMull  ideoqiu  t^pUm,  attitmdimt  muJea. 

BnctM  lameeolata,  oUuHuKulOy  aibo-ccloriaa,  iMUfferrima,  iMgUudmt  pedvnnU,  a  lad  ad 
fMdium  UmffitudinU  pedimeuic  unita. 

Floria  PeriaDthinm  qumqttnartitumt  eomeamtm,  ctHonUo^lavuem*,  mapiUlmdimi  ftnu  esroQa, 
4teid!intm.  CoroUsa  Petaia  tfttinfiM;  i>bUmoeL,  ofthuu,  aptee  erenata,  JIavo-vXbiamtia.  Stami- 
nom  FilamenU  pinrima  :  triffimttk  vel  quadroffiAtOt  mtaen^  neefkaculo  in»erta,  UmgitiidiM 
ccrrtUa.  Anthem  rubrotunda.  PisUlU  G«rmen  tvbglobantm,  kinmtum.  Stylos  eylmdriau, 
dUUudiM  ftaminum.  Stiffma  cttutum,  ptiUaffonvM.  Perioupium  eoriacmm,  giobouM^ 
quinmidoeukLre,  quinmievtdpt,  ban  ddkitcent,    Bomlna  aolUaria,  iubrotunda. 

Cotyledones  gHtJi^M^/lui,  extrtmii  et  media  loRf^idrifrw. 

In  thia  deactip^on,  terms  now  diramd  are  employed,  and  things  now  attended  to  are 
neglected ;  but,  upon  the  whole,  it  is  a  good  specimen  of  his  manner  of  description. 


Another  rule  which  Linneus  insisted  upon,  was,  that  each  separate  organ  should 
have  a  paragraph  to  itself.  {Deaeriptio  dutinctas  pctrtet  planiarum  in  diHindU  para- 
graphii  traaoL)  He  required  that  the  parts  of  a  plant  should  be  as  dearly  difitin- 
guished  in  a  description  as  they  are  distinct  in  the  plant  itself!  {ParCa  plantantm  in 
de$GripHone  ceque  dtMlinctcB  evadant  ae  in  ipia  pUmkt.)  He  alvo  insisted  upon  such  type 
being  employed  as  would  enable  the  reader  not  only  to  find  the  parts  he  might  be 
hi  search  of,  but  also  to  diBCOver  anything  that  was  left  out  {MajutcuUt  Uterii 
pingantwr  wanet  parta  plantce,  at  partium  porta  minvMulis  et  a  vtUfforilma  diveni*. 
UiUM  inde  mvUat  guod  wm  modo  parUt  n  LecUi/rt  faeUius  rtptriantMr,  wed  et  quod 
<nnit»a  faeiliua  in  detcriptione  perepieiantur.)  For,  he  added,  nothing  is  more  tire* 
some  than  a  long  description  in  which  the  several  parts  of  plants  are  neither  distin- 
guished by  paragraphs  nor  differences  of  type.  The  description  which  Linnsiis  gare 
of  the  Castor-oil  plant,  Eicinui  communis,  illustrates  his  meaning : — 

Radix  raman^fibrota. 

CauUa  frechUf  tertg^  viridis,  ariieulattu,  inanig,  Umii :  strUi  tpariU  lonffUudinaiiXnUf  mtpemt 

JUxuosu$^  etltuiorpyam  unam  alUramve. 
BAmi  wlitarii,  ex  aziUit  tuperioribut  foliorumf  cauU  timiles,  aUioru  /  ex  infexioribas  nxillts 

brtviort$,  vet  marce*eentu^  vel  urwrt*  Rami. 
Folia  alterna,  peltata^  noreinlobata:   Lobit  extenoribia  maJoribuM,   nu^fU  miffutaiu.'  Utrra 
totidem  ab   umbUieo   ad  loborum  apieet   exeurreniib%u :    oMiiam«cv/c   vnaqyuaiHtr  ArrotOi 
r«<ictt/<tfo-re>u>«a,  ydrxaqw,  Icrvio,  mpra  yZobra,  dxtco  ttLmrtwiK  verta, 
Hflec  anU  explieatumem  jkieata,  Mircduria  gUtHdvlofis. 
Petioli  teretetf  lave»,  patmUs,  $e$gUea,  JUi/omu$t  lon{fitadinefoliorum, 
Glaudula  supra  boMn  petioli  :  leUeit  superiorif  o6<iim,  eolUaria, 
Olandulia  bina  peltata,  in  apiet  petioli :  latart  tuperiori. 
Olandulsa  dua  oppoeita,  ad  baein  petioli,  in  eaule. 
Btipula  paiolo  oppotUa,  membranacea,  glabra^  eolUaricu,  eatdem  ambiem  ad  peftoltcm  hi^im; 

ameavOy  aeu<a,  dKidua. 
Pedunculus  ramoi  terminane,  t  regiont  petioli  inter  ratMon  et  aipvJam,  ereetui,  nvdttt,  adJ^ertuM^ 
UmbdlHU*  altemi$,  ieseUibue. 
InTolucrum  umbdUUa  tripkyUum,  viembranaeeunit  minimum^  iiueqwde,  mareeteens, 
Umbellulas  ir\feriora  mtdlifiorce,  tnoKula:  tuperiores  pauetoree,  imijlora,  femineoL 
Pedicelli  alternatim  excreaeentes  dejlorenteeque, 
Flores  Maeeuli  pedicellie  longioribue  intidentea. 
Masculi.    Cuycis   Perianthium  monopAyUum,  quiiupupartUum :  lacinii*  ovafii,  eonewrii. 
Corolla  nulla,      Staminum  Filameuta  varta,  JUi/ormia^  ramoea   et  lubramota,   coijc* 
longiora.    Anthene  subrotundcBj  didytnee. 
FemiiieL    Caiycia    Perianthium    monophylhan,    tripartitum,  dttiduum:    laeiniiM  oratie, 
ccncavie.    Corolla  ntUla.      Pistilli  Germen  ovatuni,  tectum  epinit  tubulatit   tnenuilna. 
Styli  tree,  bipariiti,  erecto-paimlte,  eubulati,  hiepidi,  purpurateentei.    Stigmata  evaiplieia^ 
Cnpsula  tubrotunda  trieulcOy  obsolete  triangtUarie,  undique  aeuieata,  irdoeularia,   trifisrioM 
dfhiseens^  eUutica,    Semina  eolitaria,  tvbovaiat  maadie  tnagiuUtfruf. 

Although  these  rules  are  not  strictly  observed  at  the  present  day,  and  mutt  be 
sometimes  neglected,  yet  the  student  will  find  it  advantageous  to  make  it  a 
practice  to  observe  them.  Italics,  however,  are  needless,  and  are  now  scarcely  ever 
thus  employed. 


In  punctuating  descriptions,  always  observe  to  separate,  1,  adjectives  relating  to 
the  same  noun  by  commas ;  2,  parts  of  the  some  organ  by  semicolons ;  8,  distinct 
organs  by  a  period ;  thus : 

i™:JiSl!«Jif^*i**®'  acuminate,  villous;  petiOe  short,  winged,  glandular;   stip^dtt 
rudimentary.    -Raceme*  terminal,  nodding,  many-flowered,  se<mnd. 
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CHAPTER  IV. 

OP  THE   USB   OP  SUBSTANTIVE  TERMS,   OR,  NOUNS  EMPLOYED   IN 

TECHNICAL   LANGUAGE. 

The  first  attention  of  the  student  will  be  neoessarily  directed  to  the  proper  appli- 
cation of  the  Nouns  employed  in  botanical  descriptions.  Until  this  is  thoroughly 
understood  no  precision  can  be  secured.  It  is  owing  to  their  unskilful,  or  inexact,  or 
negligent  application,  that  the  writings  of  some  botanists  are  so  open  to  criticism. 

Thus  we  find  a  late  popular  botanical  author  committing  the  errors  which  were 
pointed  out  in  page  6,  in  his  description  of  Carex.  The  following  are  other 
examples.  The  common  Tansy  {Tanaeetum  vvlgare)  is  stated  to  have  the  "  ChrvMn 
(an  old  word  for  OTary)  obovate,  compressed ;  the  seedveud  (=  pericarp)  none  but 
the  permanent  calyx;  the  teed  oblong,  angular/'  so  that  the  ovary  becomes  a  seed, 
and  a  calyx  becomes  a  pericarp  I  Again,  in  ColbBfoot  {TuttUago  Fiurfara),  '*  Common 
calyx  simple,  cylindrical;"  by  which  he  meant  involuorum.  "Seedveud  none, 
except  the  altered  calyx,"  thus  converting  bracts  into  a  pericarp.  **Seed  obovate- 
oblong,  compressed,"  meaning  the  real  pericarp  ! 

The  same  author's  description  of  Poa  is  an  instructive  instance  of  what  should  be 
avoided.  Firstly,  the  Colyx  contains  a  epikeUt/  by  which  he  meant  that  the  spikelet 
has  at  the  base  a  pair  of  glumes.  Then  he  makes  the  Corolla  consist  of  two  valves, 
although  the  part  thus  misnamed  (the  pcUeoe)  is  extemid  to  all  the  parts  of  fructifica- 
tion in  each  floret,  and  cannot  by  any  possible  latitude  of  language  be  termed  corolla ; 
if  objection  were  taken  to  the  word  palete,  then  the  part  should  have  been  called  a 
calyx.    Finally,  the  germen  (ovary)  becomes  a  seed  when  ripe  !  I 

A  proper  selection  of  substantive  terms  is  therefore  indispensable.  In  describing 
a  Crocus  it  is  not  allowable  to  call  its  corm  (a  kind  of  stem),  or  the  prostrate  item 
(rhuome)  of  Acorus,  a  root  The  technical  name  of  the  part  spoken  of  must  bo 
scrupulously  employed. 

The  meaning  and  application  of  such  terms  are  described  correctly  in  all  modem 
elementary  works  of  repute,  and  require  no  illustration  in  this  place.  Where  the 
student  is  referred  in  a  succeeding  chapter  to  figures  by  the  letters  SB,  it  is  to 
SAool  Botany f  in  which  work  the  necessary  explanation  will  be  found. 


CHAPTER  V. 

OP  THE   USE   OP  ADJECTIVE  TERMS,   OR  TERMS  EXPRESSING  THE 

QUALITY   OP  NOUNS. 

Thb  great  difficulty  to  encounter  in  describing  plants  is  to  know  how  to  use  the 
terms  by  which  the  peculiar  quality  of  their  parts  is  indicated.  For  this  purpose  a 
very  great  number  of  words  is  employed,  some  in  their  ordinary  sense,  some  in  quite 
A  peculiar  manner.  To  the  first  belong  such  terms  as  Blvye,  green,  ftc.,  expressing 
colour ;  rownd^  long,  hroad^  &c.y  expressing  form ;  blwntf  sharp,  thick,  thin,  and  so  on. 
To  the  second  may  be  referred  words  like  seeund,  coloured,  herbaceous,  sinuous,  parted, 
divided,  toothed,  which  are  not  used  in  their  ordinarv  sense. 

An  enormous  number  of  words  of  this  kind  has  been  invented  by  botanical 
writers,  as  may  be  seen  in  Bischoff 's  valuable  Handbuch,*  a  4to  work  of  1609  pages, 
illustrated  by  3911  figures  on  79  plates.  But  of  these  many  relate  to  Cryptogamio 
Botany,  others  to  Vegetable  Anatomy,  some  are  obsolete,  and  a  very  large  quantity 
arise  out  of  attempts  at  introducing  into  language  refinements  that  are  inapplicable  to 
descriptive  Botany,  because  of  the  variable  or  uncertain  attributes  of  the  parts  to 
which  such  words  are  intended  to  apply.  A  considerable  number  moreover  illustiutes 
the  meaning  of  double  adjectives,  which  scarcely  require  illustration. 

*  Sdndbueh  dftr  Botani$ehin  TgrmiiuloffU  und  Syitemkunde,  von  Dr.  0.  W.  Bischofl^  Numboiis:.  4to. 
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Doable  adjectiTes  are  thoae  which,  formed  firom  two  words  haTing  di£Eerent 
meaningB,  indicate  some  quality  between  the  two  meanings.  Thna,  ovaleiancaiaU 
means  a  form  intermediate  between  otcUe  and  kmeeolate  ;  raeanoto-pameulaie  indicates 
an  infloreecenoe  oonaisting  of  raeemea  arranged  in  a  painieulate  manner ;  «t««ate. 
kteiiMoU  expresses  an  outline  which  is  tintuUe,  while  the  lobes  are  laciniaU  ;  and  so 
on.  A  little  practice  suffices  to  understand  the  construction  and  application  of  all 
such  words,  with  which  it  is  needless  to  burthen  elementary  works. 

Linnieus,  whose  descriptions  are  admirable  for  their  time,  used  very  few  terms.  In 
hii  Philosophia  Botanioa,  107  only  are  admitted  among  leaTcs,  the  most  Yarisble 
of  all  the  organs  of  a  plant ;  and  even  of  these  some  are  used  in  their  usual  sense,  aa 
mdeaU,  obtute,  aeutey  &c 

In  tins  little  work  such  terms  only  are  selected  as  the  student  really  ought  to 
understand,  and  those  alone  are  illustrated  which  mero  words  cannot  ezphun  with 
precision. 

CHAPTER  VI. 


TERMS. 

The  following  terms  are  such  as  most  commonly  occur.  The  woodcuts  sufficiently 
indicate  the  meaning  of  the  words  with  whose  numbers  they  correspond.  Other 
terms  are  illustrated  in  Sohool  Botany,  referred  to  as  SB.  When  nmther  figures  nor 
references  are  given,  the  words  do  not  seem  to  require  them. 

Some  terms  have  a  universal,  or  Gekkral  Appuoatiov,  being  employed  in  Uie 
■ame  sense  wherever  they  are  used ;  such  are  those  describing  tvrfaee,  colour,  rtlatire 
potition^  margin,  poini. 

Other  terms  have  a  particular,  or  Special  Application,  being  employed  whea 
speaking  of  some  particular  part.  It  is,  however,  to  be  observed,  that  many  of  these 
special  terms  may  be  used  when  speaking  of  similar  though  difierent  parts.  Thus 
some  words  applicable  to  the  forms  of  leaves  equally  belong  tO  petals,  ot  to  any  other 
flat  bodies. 

Gehsbal  Terms. 

The  Surface  {Supet^cies)  is  naked  (larH) ;  smooth  (glabra,  poUia,  lAeida) ;  silky, 
2  {sericea);  downy,  S  (puhaeent);  hairy  (pilota);  shaggy  (hirta,  hirHUa,  viUosa); 
fuired  {tomentosa) ;  velvety  (vduiina) ;  woolly  {Umata), ;  cobwebbed  {aradtnoidea) ; 
scurfy  {lepidota)  \  glandular,  6  {jglanauioia);  dotted,  1  (punctata);  chaffy  (ramn- 
tacea) ;  rough,  7  {tcabra,  asperu) ;  wrinkled,  5  (rugota) ;  netted,  4  {reiiculata) ;  hispid, 
10 ;  warted,  8  {vemuota) ;  papillose,  9. 


7.'-''- '•'.■•'. 
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Words  expressive  of  Colour  are  used  in  their  ordinary  sense,  with  the  exception 
of  *'  herbaceous,"  which  always  signifies  green,  and  "  coloured  **  {eoiorttiui),  which 
includes  every  colour  except  green.  The  Latin  word  eoncohr  is  employed  when  dif- 
ferent parts  are  of  the  same  colour ;  discolor  in  like  manner  is  used  when  two  con- 
tiguous parts  are  of  different  colours. 

lu  Rblativb  Position,  parts  are  imbricated,  or  overlap  by  their  edge  or  paints  ; 
valvate,  when  two  straight  edges  fit  together  without  overlapping;  plicate^  when 
folded  like  a  lady's  fan ;  convolute,  when  twisted  in  one  direction ;  induplicate, 
when  the  edges  are  bent  inwards ;  alternate,  opposite ;  whorl<^  (vcrticiUntiu),  when 
more  than  two  parts  stand  on  the  same  level  round  a  oommon  axis ;  stellate  is 
vorticillate,  with  the  parts  narrow  and  sharp  pointed  ;  decussate  (SB,  clxxiv.),  when 
pe^^n^^iU**  ^^^  ^^^  ^^^^^'  <^s*ichou8  (SB,  ccxliii),  when  parts  form  two  opposite 
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The  MARaiK  (Margo),  is  ciliated,  13  {ciUafm) ;  glandular,  12 ;  fringed,  11  {finbrt- 
alus) ;  cartilaginous  {caHilagineut) ;  entire,  14  (integer) ;  serrate,  21 ;  doubly  serrate,  20 
(duplicato-semUua) ;  toothed,  18  {derUatus);  doubly  toothed,  17 ;  crenelled,  ol-orenate, 
16  {crenaiua);  doubly  crenelled,  15;  acutely  crenelled, 22;  wavy  {widtUatiu)',  curled, 
95  (crispus) ;  spiny,  19. 

11 

12 

l^ijllll  #illilii[|^  ,0mZmm^   ^ 
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22 


ThePoiKT  (i/jea:)  is  acute,  24 ;  acuminate,  28;  obtusely  acuminate,  81 ;  obtuse,  26; 
retuse  25 ;  emarginate,  80;  mucronate,  85 ;  apiculate,  27;  cuspidate,  82;  drrhose,  84; 
truncate,  or  prssmorse,  27 ;  bifid,  28 ;  bipartite,  29 ;  tridentate,  33. 


Special  Terms. 

The  Root  {RadiXy  SB,  i. ;  Tit^ercuZum,  SB,  ii.)  is  filiform,  41 ;  conical,  or  taprooted, 
89;  fusiform,  40;  testiculate,  46 ;  palmate,  44;  oontortupUcate,  88;  fasciculate,  48 ; 
clavate,  45;  fibrous,  48;  fleshy;  ringed,  87  {flnnvlaia)\  branched,  43  {jramow^\ 
knotted,  36  (nodosa) ;  capillary,  or  simple,  42  {cajnllaris,  simplex);  annual,  biennial, 
perennial,  t.e.,  lasting  one  year,  two  years,  or  many  years. 

The  Stem  {Canlit ;  also  Culmut,  Surculus,  SB,  tIi.  ;  Bhttoma,  SB,  Till.,  StolOf  Oormus, 
SB,  T.,  TubcTf  SB,  liL;  Truncw,  J7ami»,  EamtUus,  Spina,  in  trees  and  shrubs)  is 
turnip-shaped,  51  (napiformis) ;  placentiform,  47 ;  branched  (ramottu) ;  articulated, 
60 ;  dichotomouS)  56 ;  corymbose,  54  ;  pyramidal,  55.  Solid,  fistular,  or  chambered, 
49  ($eptatue) ;  straight  {rectw) ;  upright  (erectut) :  Tery  erect  (ttrictus) ;  prostrate, 
52 ;  bending  down  {decumhent) ;  twining,  58  (volubilit) ;  twisted,  61  (tortus,  apirdliter 
tortus) ;  tapering,  or  terete,  64  (teres) ;  angular,  58,  59;  half  terete,  63  (temUeres);  com- 
pressed, 62;  two-edged,  60  (aneeps);  acute  angled,  59;  obtuse  angled,  58;  winged,  57 
lalaius)  I  leaMike  (foliaceus) ;  imbricated,  48,  89. 
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The  Bud,  or  Leafbud  {Gtmma;  Btdbus,  SB,  ix.)»  is  Bubterranean  {hppogcea); 
axillary,  SB,  xiii. ;  supra  axillary,  or  above  the  axil. 

The  Leaf  {Folium,  Frons,  Pkyliodium,  Squama)  is  either  deciduous  or  eveiigreea 
{tempervireru) ;  fleshy  (tueculentum),  or  thin  (tenue);  papery  (papyraeeum),  or  like 
parchment  {pergameneum) ;  spiny  {tpmotum),  or  unarmed  {inerme);  stipulate,  or 
exstipulate;  radical  (radicale),  proceeding  from  the  crown  of  the  root;  or  cauUne 
{caultnum),  proceeding  from  the  stem ;  simplx  (iimplex),  or  oomfound  {eompontum), 

SiuFLS  LxAYxs  are : 

orbieolar,  69 ;  sinuate,  92 ; 

roundish,  68  (9u5ro<i(n(2a);  dentato-sinuate  ; 

ovate,  67;  lyrate; 

oblate,  66 ;  sinuate  backwards,  76  {retroi*9um^nuaia) ; 

oval,  or  elliptical|  77 ;  runcinate,  76  ; 

oblong,  75 ;  repand,  79 ; 

lozenge-shaped,  74  (rhomboidalia) ;  crisp,  95. 

lanceolate,  73;  scymitai^shaped,  98  {acinaciformia) ; 

spathnlate,  82;  hatchet-shaped,  100  {dolabn/ormia) ; 

linear,  72 ;  deltoid,  99 ; 

subulate,  71.  channelled  (caTudundata) ; 

kidney-ehaped,  70  {reniformia) ;  furrowed  {stUc<Ua) ; 

cordate,  65 ;  terete,  64  ; 

triangular,  78 ;  veiny,  80  (venosa) ; 

sagittate,  78* ;  ribbed,  94  (na-vota) ; 

hastate,  88 ;  connate,  105 ; 

oblique,  87.  perfoliate ; 

lobed;  8-lobed,  86;  fta  amplexicaul,  96; 

5-angled,  83  {quinquanguiaria) ;  decurrent,  97 ; 

eroee,  81 ;  fasciculate,  114 ; 

palmate,  85,  90 ;  imbricate,  89 ; 

pedate,  108  ;  peltate,  81 ; 

laciniate,  91 ;  equitant ;  sword-shaped  (engiformia),  i.  e., 

pinnati6d,  93 ;  having  the  form  of  the  blade  of  a 

fiddle-shaped  101  (panduriformia) ;  straight  sword« 

C0MF0U17D  Leaves  are : 

binate,  103 ;  terruptedly ;   decurrently  {decunive) ; 

conjugate,  103 ;  with  joints,  112  {articulaU) ; 

temate  with  sessile   leaflets  (/.  foliolis  bitemate,  111; 

teasiWfUi) ;  temate  with  stalked  leaflets,  tritemate,  118 ; 

104  {t.  foL  petiolatit) ;  bipmnate,  115 ; 

digitate  102 ;  tripinnate,  116 ; 

pinnate,  imequally,    107   (cum  impari) ;  sopradecompound,  110. 

abruptly,  106 :    alternately,  109 ;    in- 

Onie  CiROUiisORiFTiON  of  a  leaf  is  its  general  outline,  indentations  being  disregpirded. 

Stipules  are  described  by  the  same  terms  as  leaves,  when  their  quality  is  the 
same.  They  are  also  free  {liberas)  when  separate  from  the  petiole:  adnate  when 
united  to  the  petiole ;  latersil ;  axillary ;  supra-axillary ;  foliaceous  when  like  leaves ; 
scariouB  when  membranous ;  ochreate;  interpetiolar ;  intrapetiolar;  connate. 

The  Petiole  {Peliolu$)  is  leafless  (aphyllus) ;  channelled  (cafudicuUUus) ;  bordered 
{marginatut) ;  leafy  {foliaeeut);  winged  (alatus);  jointed  {artieukUua) ;  compressed; 
inflated  (ventricotua) ;  amplexicaul ;  eared  (auriculatua) ;  cirrhose  when  ending  in  a 
tendril;  muoronate  when  ending  in  a  hard  point.  The  Vaoina,  a  thin  petiole 
which  rolls  round  the  stem,  is  entire  {integra)  when  quite  closed  up ;  or  sUt  (fiua) 
when  open  on  one  side. 

Bbaots  (BraeUa;  Bra^eoUs)  are  leafy,  coloured,  persistent,  deciduous  (cadueas)^ 
crested  (erutoto),  as  in  Melampyrum ;  flat,  or  keeled  {earinatat) ;  folded  flat  {eotUhh 
plieata) ;  and  so  on.  The  Coma,  or  tuft,  appearing  beyond  the  flowers,  is  coloured 
or  herbaceous.  The  Spathe  is  hooded  (cucuUata,  convoluta),  as  in  Arum ;  mem- 
branous, 88  in  Crocus  and  Narcissus ;  l-valved  if  single,  2  or  8-valved  if  consisting  of 
2  or  3  bracts.  The  Involucre  is  monophyllous  when  all  the  bracts  are  united  by  &eir 
edges,  polyphyllous  when  distinct ;  imbricated ;  recurved ;  calvculate  when  the  outer 
bracts  are  suddenly  much  shorter  than  the  inner ;  genoral  when  it  belongs  to  the 
whole  inflorescence,  partial  when  proper  to  a  portion  only  of  the  inflorescence. 
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I0O88  (laxl) ;  irregular ; 

oloae  (rfflMi);  gjramBtrical; 

erect  ■  unaymmetricBl ; 

nodding  (BHtOM) ;  monoohUmjdeoa 

ptnduloiis  i  dichlamjrdeoua ; 

Mcund;  MhUmydBOtlB,  01 

TBrtidlUtfl ;  apetalous; 


depauparate,  when  they  become  abortive  '•      di<Bcioua ; 
regular;  polygamout. 

The  IHTLOHESCSBOK  (SmOT.  SB,  xiJiTiiL ;  (bpitulam,  SB,  clli. ;  Hm 
iiiTlL;  Ckxymlnu,  8B.n;  F«6<?'a,  SB,  iiiii.  li. ;  Panieida,  SB,  cmiiv; 
SB,  sli,eaGh  forming  ila  own  adjootive,  aa  apicato,  ISO;  copitate,  lS«j 


18 


DESCBIPTIVB   BOTAKY. 


119 ;  corymbose,  118 ;  ambelUte,  122, 123 ;  paniculate,  117 ;  i^inose,  121 ;)  is  dense ; 
loose  {(ffuMa) ;  terminal;  axillary;  opposite  to  the  leaf  (oppofifi/o^ta) ;  erect;  drooping; 
■corpioid,  or  gyrate. 


119 


120 
0 
3 


i' 


"^^^j/^mm 
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124 


The  Calyx  and  Coboixa  (Periamihiumf  when  the  two  become  Tindistingoishable). 
The  terms  used  in  describing  one  of  these  organs  are  for  the  most  part  applicable  to 
the  other.  They  are  regular,  181;  irregular,  130;  labiate,  129;  rzngent;  galeate, 
133;  dentate,  128  i  cleft,  127  (Jmu»,  hifiduB^  iiifidus,  &c);  parted,  126  (bipaHihts, 
tripartitutf  ice.);  Monosepalous,  — ^petalous;  polysepalous,  — petalous;  Talvate,  or 
imbricated ;  ventricose,  or  inflated.  Feraistent ;  deciduous.  Tubular ;  priematical,  or 
angular;  rotate,  140;  campanulate,  128;  globose,  142;  nrceolate,  143;  filnncl- 
shaped,  125  {injfundifndiformis) ;  salver-shaped,  141  {hypocrcUeriformu) ;  calcarate. 
136 ;  saccate,  185 ;  simple  at  the  base.  The  Caltx  ia  also  superior,  inferior,  half 
inferior,  obsolete  when  scarcely  discoverable.  The  Cobolla  is  also  fornicate,  134, 
having  fomioes  or  concave  scales  at  its  orifice ;  contorted,  132,  when  its  lob^  are 
unequal-sided.  Its  Petals  are  sessile^  138 ;  unguiculate,  137 ;  spoon-shaped,  189 
(co^Uata),  as  in  Bhamnus,  or  scale-like  (tgwimi^ormia),  as  in  Ribes;  cruciate  as  in 
Crucifers. 
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Stamens  are  defiuite  or  indefinite.  Hypogynous;  perigynous;  epigynous;  epi- 
petalouB.  Monadelphoua,  148 ;  diadelphous,  147 ;  polyadelphouSi  146 ;  didynamousy 
145;  tetradynamouB,  144.  Ezserted;  included;  straight  (rec^a) ;  declinate.  The 
Filament  is  short ;  long ;  filiform ;  petaloijS^  151,  152, 153 ;  imidentate ;  bidentate, 
153;  glandular;  stuposo,  155.  The  Anthers  are  1-celled;  2-ceUed,  154;  4 -celled. 
Turned  inwards (tn^rorio;) ;  turned  outwards  {extroraoB).  Innate  154 ;  adnate,  149,  162 ; 
versatile,  161.  Free  (2»6er(E);  syn^enesious,  150.  Straight;  sinuous,  158.  Aristate, 
160  ;  comiculate;  crested,  157  {crutata).  Opening  by  pores,  157, 169, 160  ^poroace) ; 
by  recurred  valves,  156  {vtUvis  recurvis  dehUcenta), 


The  Ovary  {Ovarium;  Carpellum)  is  monogynous,  digynous,  trigynous,  &c.  Superior, 
SB,  xliv. ;  inferior,  SB,  xlv. ;  half-inferior.  One-celled  {unUocuiare) ;  2-  3-  many-celled 
(bi-  tri- midtiloctUare).  One-seeded  (monospermum);  2-  3-  many-seeded  {bi-  tri- polysper- 
mum).  Entire,  lobed.  Syncarpous,  168 ;  apocarpous,  167.  Carpeu  are  definite,  indefi- 
nite; united,  168 ;  disunited,  167;  spiked,  SB,  xoi. ;  vertidllate,  SB,  Ixl  The  Style  is 
terminal,  166 ;  lateral,  165 ;  basal,  164  (hanlaria).  Filiform ;  olavate ;  sigmoid,  163 ; 
subulate ;  petaloid.  Persistent ;  deciduous.  The  Stigma  is  simple,  bifid,  trifid, 
&C.,  capitate ;  pulley-shaped  (^rocA/eare).    Terminal;  lateral;  transverse,  as  in  Iris; 


radiate,  as  in  Fapaver;  plumose,  as  in  grasses. 
The  Placenta  is  axile,  171 ;  parietal, 


20 


DBSCBIPTIVB  BOTAmr. 


170 ;  basal,  173 ;  satural,  172 ;  free  oentnl,  169  {libera  eeniralU).    Ovulb  are  ereefc ; 

ascending;    penduloua;    suspended;    horizonUJL      Anatropal«   174; 

orthotropal,  175.    Definite;  indefinite. 
FftUiT  is  indehisoent  (Aehanivm,  Nux,  Drupa,  OaryoptU,  BaccOf 

Samara,  SB,  Izxt.  ;  Lomentunif  SB,  cxzL  1),  or  dehiscent  (OapnUa ; 

Siliqua,  SB,  Ixxiii. ;  Legumtn,  FoUieU,  SB,  Ixxxviii ;  Pyxit,  SB,  Ixxiv.)- 

It  dehisces  by  pores  or  Talres ;    its  dehiscence  is  locolicidal,  177 ; 

septicidal,  178;  septifragal,  176.  It  is  also  naked;  coronetted 
{wrtmatut);  corticate  when  the  outer  layer  separates  spontaneously.  ]i[onoooooona» 
dioocoous,  &Cj  when  it  splits  spontaneoasly  in  tlie  wpticidal  manner. 

176  177  178 


[In  Umbellifera  and  Composites  special  terms  are  employed,  some  of  the  more 
important  of  which  are  the  following : — Among  Umbellifers,  the  achsniam  divides 
into  two  carpella  (meriearpia),  which  are  half-terete;  hemispherical;  compreesed 
laterally;  compressed  doreally;  rostrate.  Their  ridges  (;>^)  are  filiform;  winged; 
waFy ;  corky  (tuberota) ;  marginal ;  entire ;  hicerated ;  fringed ;  membranous.  The 
TittsD  are  commissural  when  on  the  oommissure.    The  albumen  is  solid  or  conTolote. 

See    SB,  67. Among  Comfositis  the  aohsBhe  is  beaked  {rostnUwn);   erostraie, 

or  beakless ;  crowned  {cortmalum) ;  sessile ;  stipitate ;  terete ;  top-shaped  {tvrbi- 
natum) ;  furrowed ;  winged ;  bald  {calvtim)  when  there  is  no  pappus.  The  Pappus 
is  sessile ;  stipitate  ;  membranous  ;  paleaceous  ;  Awned  (arittatus) ;  setaceous  ; 
feathery  {(plumatui);  rough  (teaber);  hair-like  {pilotut);  persistent;  dedduoua.  The 
receptacle  is  paleaceous;  naked;  hairy;  fringed;  alveolate;  flat;  concave;  conical. 
See  SB,  82.)] 

In  the  Skkd  the  same  terms  are  employed  as  in  the  ovule,  when  referring  to 
position,  number,  structure,  or  placentation.  Seeds  are  also  terete;  sphericsl; 
angular;  winged  (akUa);  naked ;  pitted  {tcrobieulata) ;  netted  {rtUevlata);  smooth; 
striated;  polished  {polUa,  nitida);  hairy;  shaggy  {viUota) ;  cottony  {lanaia);  brittle 
{cruttaeea);  comose  (camaia)  having  long  hairs  at  one  end ;  like  sawdust  (scoW/bnwui), 
as  in  Orchis ;  albuminous ;  exalbuminous.  The  Albuiok  is  homy  (eomeum) ;  fleshy 
(camoium);  oily  (oUoium);  mealy  {farinaoeum) ;  solid;  ruminate;  scanty;  copious. 
The  Embrto  is  monoootyledonous ;  dicotyledonous;  polycotyledonous ;  aootyledo- 
nous,  as  in  Cuscuta;  straight;  annular,  184;  spiral,  188;  external,  or  lateral,  182; 
internal ;  minute ;  large ;  in  the  axis  {axilis).  The  Radicle  is  directed  to  the  apex 
of  the  fruit  (superior) ;  or  towards  the  base  (inferior) ;  or  vague.  The  Cottledoks 
are  semiterete;  plano-convex;  H^i  (plana);  spiral,  181;  channelled  (wndvplicata) ; 
crumpled,  185  (contortuplicata),  as  in  Convolvulus;  accumbent,  179, or inoambent, 
180,  in  Cruoifers. 
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CHAPTER  VII. 

EXAMPLES   OP  TECHNICAL  DESCRIPTION   FOR  EXERCISE. 

The  following  examples  have  been  prepared  from  plants  bo  common  that  all  may 
obtain  them,  in  order  that  a  student  may  never  be  at  a  losa  for  materiala  for  exercise. 
It  will  bo  seen  that  although  they  follow  in  general  the  plan  pointed  out  at  p.  9.  yet 
they  have  been  made  to  differ  among  themselves  in  small  details.  This  shows  the 
student  that  he  is  not  absolutely  bound  down  to  an  inexorable  routine,  but  that  a 
deviation  from  the  ordinary  rules  of  description  is  allowable  within  certain  limits,  as 
for  example  is  to  be  seen  in  Daucus  CarotOj  p.  24;  and  that  even  thenatund  sequence 
of  matter  may  be  to  some  extent  disregarded. 

As  soon  as  the  student  feels  strong  enough  to  attempt  description,  and  has  mastered 
the  instructionB  in  chapters  I.  to  Y.,  he  should  take  some  simple  case,  such  as  that  of 
SUllaria  media,  or  Syringa  vulgaris,  and  carefully  compare  its  description  in  this  little 
work  with  the  plant  itself.  Having  done  this  he  should  shut  his  book,  and  himself 
describe  the  plant  as  he  best  can.  Afterwards  upon  compariug  his  own  description 
with  that  prepared  as  his  guide,  he  will  see  what  he  has  misunderstood  or  overlooked. 
And  if  this  is  practised  with  moderate  diligence  the  important  art  of  Botanical 
description  will  be  speedily  mastered  sufficiently  for  all  common  purposes. 

RANUNCULUS  BULBOSUS :  Buttercups. 
Tbalahifloral  Ezooens.  Nat.  Order,  Rakukculac&s,  or  Crowfoots. 

Roots  nearly  simple,  fibrous,  from  the  base  of  a  roundish  perennial  corm. 

Stem  erect,  silky,  pale  green,  slightly  branched,  and  angular. 

Leaves  pale  green,  very  hairy  ;  radical  tritemately  pinnatifid,  with  a  somewhat 
oblong  circumscription,  with  long  slender  petioles  dilated  at  the  base  into  a  mem- 
brane ;  OAUUNB  like  the  radical,  but  with  fewer  divisions,  narrower  lobes,  and  much 
shorter  petioles  more  membranous  at  the  base ;  the  uppermost  either  opposite  or 
alternate  and  tripartite. 

Flowers  terminal,  solitary,  on  long  angular  and  furrowed  peduncles. 

Sepals  5,  oval,  shaggy,  coloured  at  the  edge,  reflexed. 

PsTAU  5,  roundish,  concave,  much  larger  than  the  sepals,  as  if  varnished  on  the 
upper  side,  with  a  small  wedge-shaped  scale  at  the  base. 

STAMENS  indefinite,  hypogynous;  filaments  yellow,  very  narrow,  spathulate;  aniheri 
linear,  extrorse,  adnate.  ^ 

Carpels  indefinite,  disunited,  collected  in  a  nearly  spherical  head,  pale  green ; 
ovaries  smooth,  compressed ;  stigma*  sessile,  linear,  recurved ;  wvUs  solitary, 
ascending. 

AoH.£Nxs  brown,  compressed,  smooth,  monospermous. 

Seed  ascending ;  embryo  minute,  in  firm  fleshy  albumen ;  radicle  inferior. 

HYPERICUM  PERFORATUM  :  Pierced  St.  John's  Wort. 
Thalamitloral  Exogens.  Nat.  Order,  HTPERicACEiS,  or  Tutsans. 

Root  woody,  somewhat  creeping. 

Stem  bushy,  corymbose,  much  branched,  terete,  with  two  opposite  ribs. 

Leaves  very  numerous,  opposite,  elliptical,  obtuse,  about  3-ribbed,  filled  with 
numerous  transparent  cysts,  which  give  them  a  dotted  appearance. 

Flowers  in  threes,  at  the  ends  of  the  numerous  corymbose  branches ;  that  in  the 
^  middle  nearly  sessile,  the  others  pedicellate. 

Sepals  5,  linear,  cuspidate,  smooth. 

Petals  5,  oblong,  unequal -sided,  bright  yellow,  with  numerous  marginal  and 
immersed  black  glands. 

Stamens  indefinite,  hypogynous,  slightly  triadelphous ;  filaments  filiform ;  antJurs 
roundish,  with  a  black  gland  on  the  connective. 

OvART  superior,  oblong,  3-celled,  with  polyspermous  axile  placentae ;  styles  3, 
filiform,  spreading;  sHgmas  simple. 
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CARDAMINE  PRATEKSIS :  Cuckoo  Flower. 

THALAVI7L0RAL  ExoQXNS.  iVcU.  Order,  BBAsaiCACEf,  or  CBrOTEBa. 

Roots  fibroui,  slightly  brmnohed;  proceeding  from  the  sidee  of  a  hftlf'Sobterranean, 
perennial,  green  Utber,  whose  sides  are  marked  by  wide  scars  and  Tery  short  tooth- 
like branches. 

Stkic  erect,  annual,  smooth,  terete,  about  a  foot  high. 

Lbavib:  badioal  on  long  stalks,  thin,  dark  green,  distantly  pinnate;  leaJUu 
stalked,  is  2  to  4  pairs,  sometimes  alternate,  wavy,  orbicular,  entire,  angrUar, 
or  toothed;  the  terminal  one  much  larger  than  the  other;  caulin'e  more  closely 
pinnate  in  from  5  to  7  pairs  with  an  odd  one ;  leaJUtt  linear,  obtuse,  entii'e. 

Raobheb  terminal  and  axillary,  2  or  3,  nodding,  longer  than  the  leaves,  somewhat 
corymbose,  ebracteate. 

Skpals  4,  oblong,  obtuse,  membranous  at  the  edge :  the  two  opposite  slightly 
saccate. 

PjETAUB  4,  cruciate,  pale  lilac  or  white,  yeiny,  with  a  slight  tooth  on  one  side  of  the 
unguis. 

Staxkns  tetradynamous,  hypogynous,  erect,  longer  than  the  calyx;  filamenfs 
subulate,  rigid,  somewhat  herbaceous;  the  two  lateral  much  shorter  tiian  the 
others;  anthera  ovate,  innate,  erect,  opening  longitudinally :  those  of  the  longer 
filaments  extrorse,  of  the  shorter  introrse. 

Oyart  superior,  terete,  as  long  as  the  longest  filaments,  2-oeIled :  placenta  2  in 
each  cell,  next  the  dissepiment,  parietal,  polyspermous :  style  very  short ;  sti^a 
capitate. 

Disk  :  four  minute  green  glands ;  one  surrounding  the  base  of  each  shorter 
stamen,  one  free,  between  the  bases  of  each  pair  of  longer  stamens. 

Fruit  [so  rarely  produced  that  I  never  saw  a  specimen  of  it.  That  of  the  Carda- 
mine  hireuta  is  here  described  instead.]  Siliqua  linear,  compressed,  slightly  torulose; 
valves  thin,  flat 

SsEDi  oblong,  lenticular,  bright  brown,  arraoged  in  a  single  line,  suspended  from 
very  short  f  unicles. 

EifBBTO  ezalbuminous,  with  a  superior  radide  as  long  as  the  aocumbent  cotyledon?. 

STELLARU  MEDU :  Chickweed. 
Thalaviflobal    Exooens.  Nat,  Order,  Cabtophtllacejb,  or  Sclskaos. 

Root  annual,  with  numerous  small  fibres.  • 

Stem  of  very  variable  length,  copiously  branched  from  the  bottom,  loosely 
spreading,  leafy,  brittle,  smooth,  except  a  hairy  unilateral  line,  which  proceeds  from 
the  axil  of  one  leaf  to  the  junction  of  the  leaves  above,  and  then  exchanges  at  every 
joint  into  the  axil  of  another  leaf. 

Leaves  stalked,  ovate,  acute,  wavy,  with  ohannelled  fringed  petioles  as  long  as  the 
laminfls. 

Flowebs  small,  solitary,  axillary ;  on  slender,  orect^  shaggy  peduncles,  which  are 
not  half  the  length  of  the  leaves,  and  are  curved  downwards  and  much  lengthened 
after  flowering. 

Sepals  5,  ovate,  obtuse,  bright  green,  with  a  membranous  margin  and  shaggy  back. 

Petadb  5,  white,  bipartite,  shorter  than  the  sepals. 

Stamens  usually  4,  but  also  3,  5,  or  10,  hypogynous,  each  with  a  gland  at  the  base 
on  the  outside ;  filaments  filiform,  the  length  of  the  ovary ;  anthers  roundish,  pale 
purple,  2-celled,  innate,  dehiscing  longitudinally. 

OvABT  superior,  oblong,  1-celled,  with  a  free  polyspermous  oentml  placenta! 
stigrnas  8,  linear,  spreading,  sessile. 

Capsule  membranous,  half  six-valved,  enclosed  in  the  calyx. 

Seeds  about  6,  pale  brown,  round,  on  long  funicles,  compressed,  with  numerous 
circular  scabrous  stria.     TVtto  crustaceous.     °  ^         *^  ' 

Ehbbto  terete,  annular,  round  mealy  albumen;  radiole  inferior. 
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FKAOARIA  VIRQINIANA :  The  Qarden  Strawberry. 
Caltcifloral  Exoobns.  Nat,  Order,  Robaciue,  or  Rosbworts. 

Steu  woody,  perennial,  Bubtemmean,  covered  wiUi  brown  soales,  throwing  out 
strong,  perpendicular,  yellowish,  fibrous  roots ;  and  long  w^  runners  rooting  at  the 
joints. 

Leayes  all  radical,  ternate,  dark  green,  somewhat  shining,  very  coarsely  serrated; 
with  strong  parallel  oblique  veins,  silky  beneath;  leaflets  nearly  sessile,  roundish 
oblong,  entire  towards  the  base,  shorter  than  the  scmiterete  hairy  petioles ;  stipules 
membranous,  lanceolate,  acuminate,  half  adnate. 

Scapes  erect,  terete,  silky,  branched  from  near  the  middle,  and  corymbosely 
panided.  Bracts  herbaceous,  oblong,  close-pressed,  bifid,  the  lowest  often  mono- 
pbyllous,  the  uppermost  acuminate,  entire. 

Caltx  herbaceous,  flat :  sepals,  in  two  whorls  of  5  each ;  the  outer  oblong, 
frequently  bidentate,  the  inner  ti'iangular,  acuminate,  entire. 

ConoLLA  polypetalous,  white,  larger  than  the  calyx ;  petais  5,  roundish,  inserted 
upon  the  calyx  between  the  inner  sepals. 

Staxsns  indefinite,  perigynous :  filaments  short,  stiff;  anthers  oval,  cordate,  flat, 
deliisoing  at  the  edges. 

Carpels  indefinite,  distinct,  upon  an  oblong  elevated  torus ;  ovaries  oblong,  rather 
oblique ;  ovules  solitary,  ascending ;  styles  erect,  filiform,  yellowish ;  stigmas  simple. 

Fruit  a  large  succulent  conical  or  hemispherical  torus,  having  a  persistent  calyx 
at  the  base,  and  bearing  on  its  surface  the  half  immersed  wrinkled  achsBues.  Seed 
solitary  ascending ;  embryo  exalbuminous,  with  plano-convex  cotyledons,  and  a  short 
inferior  radide. 

[Obs.  This  description  applies  to  the  common  state  of  the  Qarden  Strawberry, 
when  nearest  its  original  state ;  but  its  varieties  are  very  numerous,  differing 
not  only  in  the  form,  colour,  and  qualitv  of  the  fruit,  but  in  the  form  of  the 
leaflets,  their  surface  and  colour,  ana  in  the  degree  of  hairiness  of  all  l^e  parts.] 


CBAT^aUS  OXYACANTHA  :  The  Hawthorn  tree.  ' 

Caltcitlobal  Bxooeks.  Nai,  Order,  Bosaceje,  §  Poueje. 

A  small  Tree,  with  a  round  entangled  branching  head;  trunk  with  numerous 
irregfular  longitudinal  fissures ;  hrandkes  dark  grey,  smooth,  with  numerous  simple 
apines ;  twigs  pale  green,  terete,  smooth. 

Leaves  alternate,  deciduous,  stalked,  3-  to  6-lobed,  with  the  lobes  apiculate,  often 
serrated  and  incised ;  smooth  except  a  few  silky  hairs  chiefly  along  the  midrib  on 
the  undenide  ;  petioles  slender,  channelled,  rather  shorter  than  the  lamina ;  stipules 
free,  leafy,  acuminate,  those  of  the  first  leaves  falcate,  coloured  on  the  inner  edge, 
the  rest  finear-lanoeolate,  glandular  at  the  edge,  sometimes  half-hastate  at  the  base. 

Corymbs  axillary  and  terminal,  panicled,  silky,  with  setaceous  coloured  deciduous 
hrads, 

Calty  superior,  5-lobed ;  the  lobes  triangular,  reflexed ;  the  tube,  obconical  woolly. 

Petals  5,  roundish,  concave,  inserted  into  the  edge  of  the  tube  of  the  calyx, 
imbricated  in  aestivation. 

Stamens  indefinite  (about  20)  perigynous;  filaments  white,  filiform,  curving 
inwards ;  anthers  2'Celled,  roundish,  innate,  reddish  purple. 

OvART  inferior,  wholly  buried  in  the  tube  of  the  calyx,  1-2-celled;  ovuUs  2  in 
each  cell,  ascending,  anatropal ;  styles  1  or  2,  filiform,  smooth ;  stigmas  simple. 

[Obs.  This  description  applies  to  the  common  form  of  the  Hawthorn ;  but  it 
varies  much  in  the  form  of  its  leaves,  their  downiness,  and  other  small  details.] 
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DAUCUS  CABOTA :  The  Wild  Carrot 

Caltcitloiul  Exoosvs.  NaL  Order,  Afuce j^  or  Umbellzfebs. 

Root  biennial,  slender,  tapering,  yellowish,  aromatic,  and  sweetish. 

Stem  2  or  3  feet  high,  branched,  erects  leafy,  haiiy,  scabrous. 

Leaves  altemate^  on  broadi  ooncaTe,  ribbed  footstalks,  bipinnate,  with  natrow, 
very  acute,  entire  or  cut,  pilose  segments,  rough  at  the  edge. 

Umbels  terminating  long  leafless  branches,  solitary,  laige,  white,  except  one  c^itral 
neutral  flower,  which  is  blood-red. 

Bracts  of  Qekebal  Involuobum  pimiatifid,  setaceous,  not  so  long  as  Uie  umbel; 
of  the  Pabtial,  simple,  or  S-deft,  membranous  at  the  edges. 

Caltx  obsolete. 

Petaub  5,  obovate^  flat,  imequal ;  the  larger  next  the  circumference  of  the  umbeL 

Stamens  5,  inserted  beneath  a  double  epigynous  disk ;  JUamenU  filiform,  incozved; 
antheri  oblong,  2-celIed,  dehiscing  longitudinally. 

OVABT  inferior,  roundish,  striated,  hispid,  2-celled ;  ovuZet  solitary,  pendulous; 
Jfyto  2,  erect,  filiform,  shorter  than  the  stamens ;  itigmtu  simple. 

Fruit  (protected  by  the  incurvation  of  all  the  flower-stalks^  by  which  the  umbeU 
are  rendered  hollow,  like  a  bird's  nest.  Smith),  compressed  from  the  back,  pale  dull 
brown,  oval ;  of  the  primary  ridges,  which  are  narrow,  8  bristly,  near  the  middle  of 
the  convex  back,  the  other  2  on  the  edge  of  the  narrow  commissure ;  teeimdary 
deeper  and  irregularly  split  into  setaceous  lobes ;  viitts,  1  under  each  secondaiy  ridge^ 
and  2,  more  slender,  on  the  plane  of  the  commissure. 

[Obs.  1.  The  cultivated  Carrot,  which,  is  a  domesticated  variety  of  this,  has 
broader  leaves,  and  differs  in  some  other  small  particulars.] 

[Obs.  2.  In  examining  the  fruit  of  any  Umbellifer,  obtain  a  thin  transverse 
slice,  just  when  it  is  beginning  to  harden,  place  it  in  water,  and  view  it  by 
transmitted  light.  If  the  fruit  is  old  and  hard,  it  most  be  boiled  for  two  or 
three  minutes  before  being  sliced.] 


iETHUSA  CYNAPIUM :  Fool's  Parsley. 
Caltciflobal  Exoqeks.  NcU,  Order,  Afiacejb,  or  UMBSLLtFERs. 

Root  annual,  tapering,  whitish. 

Stem  erect,  dark  lurid  green,  often  purplish,  fetid,  terete,  striated,  leafy,  a  foot 
high. 

Leaves  smooth,  on  short  sheathing  footBtalks,  temate,  with  slender-stalked,  tripar* 
tite,  cut,  somewhat  cuneate  lobes. 

XJmbeu  stalked,  terminal,  spreading  and  flattish. 

Geiteral  involucre  0 ;  fartul  one-sided,  of  3  linear,  acute,  pendulous  bracts. 

Flowers  small,  pure  white,  partially  abortive. 

Calyx  obsolete. 

Petals  5,  obcordate^  with  the  points  inflexed,  those  near  the  circumference 
largest. 

Stamens  5,  epigynous,  incurved. 

Ovary  inferior,  oblong,  striated,  2-oelled,  smooth;  ovttU  solitary,  pendulous; 
aiyUi  2,  spreading,  short,  filiform;  atigmat  simple. 

Fruit  pole  brown,  ovate,  2  lines  long,  without  any  remains  of  a  calyx ;  ridaes  thick, 
corky,  sharp,  the  dorsal  ones  rather  the  narrowest ;  viUce  under  the  furrows  solitarr. 
v»n^  Blender,  upon  the  commissure  2,  blood  red,  curved,  more  distant  at  the  base  thaa 
at  the  apex ;  albumen  terete.  «v~*w  •y  i«w  u«s«  uwu 
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STRIKGA  YULQARIS  :  The  LUao  Buah. 

COBOLLITLORAL  EXOOENS.  NcU.  Order,  OliEACEiB,  OF  OlIVBWOBTS. 

A  large  braDching  shrub  or  small  treej  with  a  pale  brown  bark ;  hranchUu  opposite, 
■xnootby  slightly  quadrangular. 

Lbayxs  opposite,  exstipulate,  roundish-cordate,  very  acute,  thioj  smooth,  rather 
longer  than  the  linear  channelled  petiole. 

Panicles  terminal,  pyramidal,  compact,  many-flowered,  slightly  downy :  Ckntral 
tracts  lanceolate  herbaceous ;  parii(U  subulate,  or  none. 

Caltz  herbaceous,  cupahaped,  4*toothed,  minutely  glandular. 

Corolla  monopetalous,  hypocrateriform,  much  longer  than  the  calyx ;  the  limb 
4-lobed,  yaWate  in  eBstivation. 

Stamens  2,  within  the  tube  of  the  corolla,  epipetalous,  alternate  with  the  lobes ; 
anthm  oblong,  sessile,  dehiscing  longitudinally. 

OvART  superior,  ovate,  seated  in  a  fleshy  disk,  2-celled;  ovulet  in  pairs,  pendulous ; 
Mtyle  clavate;  itiffmas  2,  linear,  decurrent. 

Capsule  woody,  compressed,  obovato;  valva  2,  navicular,  locuUcidal.  Seeds 
solitary,  thin,  oblong,  winged. 

ILEX  AQUIFOLIUM :  The  Holly  tree. 

COBOLLIFLOBAL  ExOOENS.  NcU,  Order,  AqUIFOLIACKJE,  or  HOLLTWOBTB, 

An  eveigreen  Tree.    Branche$  dull  green,  slightly  obtusangulart  smooth. 

Leaves  alternate,  elliptical,  wavy,  veinless,  smooth,  shining,  spinoso-dentate,  with 
a  cartilaginous  edge ;  petioles  short,  terete,  minutely  tomentose. 

Flowers  nearly  sessile,  axillary ;  3  or  4  together. 

Calyx  inferior,  4  parted  ,*  with  rounded  downy  lobes. 

CoBOLLA  white,  monopetalous,  or  polypetalous,  rotate,  4-lobed  ;  with  oblong  imbri- 
cated lobes. 

Stamens  4,  inserted  on  the  corolla  between  the  lobes,  or  hypogynous;  filamentt  stiff, 
erect,  filiform;  anthers  ovate,  obtuse,  2-lobed,  innate,  dehiscing  longitudinally. 

OvABT  superior,  roundish,  naked,  deep  green,  4*celled ;  ovules  solitary  suspended ; 
stigmas  4,  simple,  sessile,  confluent.  [N.B.  The  ovary  is  often  abortive,  and  4-iobed» 
without  8tigm48.] 

PRIMULA  AGAULIS :  The  Primrose. 
CoBOLUFLOBAL  EzooENS.  NcU,  Order,  Pbimulaoeji,  or  Pbimwobtb. 

Roots  fibroxis,  rather  strong  and  fleshy,  proceeding  from  the  sides  of  a  short,  very 
scaly,  perennial  stem. 

Leaves  numerous,  all  radical,  obovate-oblong,  rugose,  unequally  toothed,  soft  and 
somewhat  downy,  narrowing  gradually  downwu^  into  broad  short  footstalks. 

Flowebs  axillary,  solitary,  with  terete  shaggy  peduncles,  about  half  the  length 
of  the  leaves,  curving  downwards  after  flowering. 

Caltx  tubular,  prismatical,  5-fid,  a  little  contracted  at  the  orifice,  as  long  as  the 
tube  of  the  corolla,  with  acuminate  teeth,  and  the  angles  covered  with  long  soft  hairs. 

Cobolla  large,  monopetalous,  hypocrateriform,  as  long  as  the  calyx,  or  a  little 
longer;  limb  5-lobed,  equal,  sulphur^ooloured,  with  a  bright  yellow  spot  at  the  base  of 
each  of  the  lobes,  which  are  flat,  oboordate,  and  nearly  as  long  as  the  tube. 

Stamens  5,  inserted  about  the  middle  of  the  tube,  opposite  the  lobes  of  the 
corolla,  nearly  sessile ;  anthers  2-celled,  innate,  ovate,  introrse,  dehiscing  longitudi- 
nally. 

Oyabt  superior,  roundish,  1-celled,  with  a  polyspermous  free  central  placenta ; 
style  filiform,  scarcely  reaching  the  stamens ;  stigma  capitate. 

Capsule  globular,  enclosed  in  the  persistent  calyx,  10*furrowed,  5-valved  at  the 
apex ;  the  valves  usually  bidentate. 

Seeds  indefinite,  roundish,  depressed,  somewhat  ang\ilar  in  consequence  of  mutual 
pressure,  finely  dotted. 

Embbto  dicotyledonous,  terete,  lying  in  the  axis  of  fleshy  albumen,  across  the 
hilom. 
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ICTOSOTIS  PALUSTRIS:  Foigei-me-not. 
CoBOLunoBAL  ExooEKS.  Noi,  Order,  Bobaoxnacejb^  or  Bobageworts. 

Rmzoim  long,  creeping,  blackiah,  with  numerous  tnfU  of  strong  fibres. 

Hkrb  bright  green,  rather  sueculent,  from  6  to  12  or  18  inchee  high. 

Stems  ssoending  obliauelj,  terete,  branching,  leafy,  either  nearly  smooth  or  dothed 
with  more  or  less  spreading  bristly  hairs. 

Leaves  sessile,  nearly  uniform,  elliptic-oblong,  bluntish,  H  or  2  indies  long, 
clothed  on  both  sides  with  small  close-pressed  bristles,  which  scarcely  render  them 
roii^h  to  the  sight  or  touch. 

ItACEMES  Bcorpioid,  many-flowered,  2  or  S  together,  on  a  terminal  leafless  stalk  or 
elongation  of  eaoh  branch ;  each  general  and  partial  stalk,  as  well  as  both  sides  of  the 
calyx,  clothed  with  erect,  or  dose-pressed,  short,  straight,  simple,  rigid,  pde, 
uniform,  bristly  hairs ;  pedicels  at  first  crowded  into  a  dense  revolute  spike,  which 
unrols  gradually,  and  affcer  flowering  la  greatly  elongated,  the  stalks  spreading 
almost  horizontally  as  the  achsnes  ripen,  forming  a  very  lax  straight  raceme. 

Caltx  about  half  the  length  of  each  pedicel,  alter  the  flower  is  past,  beU-shaped  at 
the  base';  the  limb  divided  half-way  down  into  5  broad,  triangular,  rather  expanding 
segments. 

CoBOLLA :  tube  about  as  long  as  the  calyx,  whitish ;  limb  longer,  horisontal,  pink 
before  expansion,  then  of  a  beautiful  enamelled  sky  blue,  with  white  elevated  ribs  at 
the  base  of  each  rounded,  scarcely  notched  segment ;  the  fomieea  yellow. 

Stamens  5,  alternate  with  the  lobes  of  the  corolla,  included  within  tho  tube; 
CMthera  purplish  brown,  oblong,  2-eelled. 

OvART  superior,  i-Iobed ;  style  basal,  the  length  of  the  tube  of  the  corolla;  ttigma 
capitate,  umbilicated     {Smitkf  a  liUle  fnodemitedJ) 

AoH^VEs  ovate,  obtuse,  blackish,  highly  polished,  erect,  rounded  at  back,  slightly 
keeled  in  front,  with  a  small  scar  at  the  base,  by  which  they  are  attached  rather 
obliquely  to  the  torus. 

Seed  solitary,  fixed  by  the  middle,  exalbununous,  diootyledonoosi  w)th  m  superior 
radicle. 


VERONICA  CHAILEDRTS :  The  Germander  Speedwell 

OoROLUFLORAL  ExoGSNB.  Not.  Order^  Scrofhulabuob^  or  LjjrASiAPa 

Stems  ascending,  branched,  terete,  with  two  hairy  lines  on  opposite  sides, 
Leavbs  opposite,  Bcssile,  ovate,  slightly  cordate,  obtuse,  rugose,  pilose,  coarsely 
serrated. 

Racemes  axillary,  erect,  drooping  at  the  point ;  pedAknde  naked,  twice  asdong  as 
the  leaves;  bracts  ovate,  acute  at  base,  entire,  herbaceous,  ciliated,  rather  shorter 
than  the  hairy  pedicels. 

Caltx  spreading,  4-parted,  rather  unequal,  with  two  of  the  lobes  larger  than  the 
others. 

^ Corolla  rotate»  light  blue  with  darker  veins,  unequally 

^  ^      """X      N^     4-parted ;  lobes  roundish,  two  external  and  larger,  of  the 
'      ^  ^  two  inner  the  smaller  alternate  with  the  two  larger  lobes 

of  the  calyx ;  tube  hairy  inside. 

Stamens  2,  spreading,  at  the  base  of  the  larger  of  the 
two  inner  lobes  of  the  corolla ;  JilameiUs  violet,  davate ; 
antliers  innate,  2-celled,  dehiscing  longitudinally. 

Ovary  superior,  compressed  laterally,  in  a  yellow  annu- 
lar disk ;  cells  2,  anticous  and  posticous ;  ovules  several, 
axile;  style  filiform,  declinate ;  stigma  capitate. 

f  Obs.  The  accompanying  diagram,  which  represents 
"^        ""^  this  structure,  is  a  good  example  of  tiie  utility  of  con- 

trivances of  the  kind,  in  makine  which  students  should  constantly  exercise 
themselves.     See  SB,  Ixviii.  and  fxix.] 
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LAMIUM  ALBUM  :  White  Deadnettle. 

CoROLLiFLORAL  ExoGENS.  Noi.  Order,  hAm.kCUE,  or  Labiates. 

Stem  creeping,  rooting  at  the  joints,  decumb«nt^  quadrangular,  with  thickened 
angles,  fistular,  1  to  2  feet  high,  slightly  hairy. 

Leaves  with  a  heavy  smell,  opposite,  rugose,  coarsely  serrated,  hairy ;  the  lower 
cordate-ovate,  obtuse,  about  as  long  as  the  lineax'  channelled  petioles;  the  upper 
larger,  nearly  sessile,  acuminato. 

Flowers  about  6,  sessile  in  the  axils  of  all  the  upper  leaves. 

Caltz  monosepalous,  campanulate,  irregular,  pilose,  green,  purple  at  base,  with  a 
wide  5-cleft  limb,  having  triangular  setaceous  lobes,  of  which  the  uppermost|  at  the 
back  of  the  galea,  stands  apart  from  the  others. 

Corolla  large,  white,  monopetalous,  bilabiate,  with  a  ventricose  tube  rather  longer 
than  the  calyx;  scabrous  inside  down  to  an  oblique  ring  of  hairs  which  stands  over  the 
ovary ;  upper  lip  galeate,  entire,  villous,  arching  over  the  lower  lip,  which  is  8-lobed, 
with  roundish  erect  cuspidate  lateral  lobes,  and  a  deflexed  two  parted  middle  lobe 
rounded  at  the  sides. 

Stamens  4,  didynamous,  epipetalous,  beneath  the  galea ;  filaments  downy  and 
glandular ;  anthers  dark  purple,  with  a  wide  shaggy  connective,  and  horizontal  lobes, 
dehiscing  longitudinally  ;  pollen  yellow. 

OvART  truncate,  4-lobed,  pale  green,  seated  in  a  pole  fleshy  cup-like  disk ;  ovides 
solitary,  erect ;  style  basal,  terete,  thickened  upwards,  lying  between  the  filaments 
beneath  the  galea,  smooth ;  stigma  acutely  bifid. 

AcHJSNES  4,  cuneate,  as  long  as  the  tube  of  the  persistent  calyx,  triangular, 
rounded  at  the  back,  truncate  and  concave  at  apex,  smooth,  shining ;  seed  solitary, 
erect ;  emlnyo  exalbuminous,  with  plano-convex  cotyledons  and  a  short  inferior 
radicle. 


NEPETA  GLECHOMA :  Ground  Ivy. 

CoROLLiFLORAL  ExooENS.  Nat.  Order,  Lamiaces,  or  Labl^tes. 

St^s  numerous,  slender,  quadrangular,  purplish,  with  a  few  recurved  minute 
hairs ;  xlecumbent  and  rooting  at  the  joints,  which  have  a  fringe  of  long  hairs  between 
the  leaves. 

Leaves  opposite,  the  lower  reniform,  the  upper  roundish-cordate,  crenate,  some- 
what rugose,  hairy  and  ciliated,  rather  longer  thirn  the  channelled  petioles. 

Flowers  in  threes,  axillary,  nearly  sessile :  bracts  scaly,  acute. 

Caltx  cylindrical,  slightly  irregular,  striated,  glandular,  hairy;  with  5  ovate 
cuspidate  teeth,  much  shorter  than  the  tube  of  the  corolla. 

Corolla  monopetalous,  slightly  2-labiate,  deep  violet,  with  the  tube  somewhat 
ventricose  in  front ;  lobes  rounded,  upper  lip  flit,  2-lobed,  lower  3-lobed :  the  middle 
lobe  broader  and  retuse,  with  a  few  hairs  at  its  base. 

Stamens  didynamous,  distinct,  included,  two  much  shorter  than  the  others  (often 
abortive). 

OvART  41obed,  on  a  fleshy  disk,  the  lobes  roundish ;  style  filiform,  basal,  ascending, 
lying  in  a  furrow  along  the  middle  of  the  upper  lip  of  the  corolla;  stigma 
bifid,  acute. 

Aohjbnes  4,  oblong,  smooth,  very  minutely  punctured. 
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BELLIS  PERENNIS:  The  Daisy. 

COBOLUTLORAL  EXOOESS.  N(U»  Order,  ASTEBACBJE,  OF  COMFOGXES. 

Root  perennial,  of  numeroos  perpendicular,  nearly  simple  fibres. 

Stem  veiy  short,  branching  at  the  crown  and  spreading  horisontally. 

Leaves  numerous,  all  radical,  spreading^  horizontal,  oborate,  acutely  erenate,  deep 
green,  slightly  hairy  especially  beneath,  tapering  into  a  thin  channelled  fringed  petiole. 

Scapes  radical,  ascending,  simple,  terete,  hollow,  pubescent,  naked,  monocephalous, 
(Ce.  each  bearing  a  solitary  flowerhead  or  capUvlwn). 

Imtolucbb  deep  green,  hemispherical,  hairy,  of  about  12,  linear,  obtuse  bracts  in 
two  rows. 

Florets  ;  of  the  bat  white,  ligulate,  blunt,  in  about  3  rows,  neuter ;  of  the  disk, 
yellow,  tubular,  hermaphrodite;  ovary  oval,  compressed,  without  pappus;  corolla 
funnel*flhaped,  5-lobed,  slightly  hairy  at  the  base ;  anthers  syngeneeious,  yellow, 
simple  at  base ;  tttfU  filiform ;  stigma  2-fid,  with  short  acute  plano-convex  lobea. 

Receptacle  conical,  hollow,  naked. 

SENECIO  YULQARIS:  Common  Groundsel. 

COBOLUFLORAL  EXOOEKS.  iVol.  Ordtr,  ASTSRACEiE,  or  COJCPO6ITES. 

Root  annual,  simple,  with  many  long  slender  fibres. 

Stem  erect,  more  or  less  branched,  terete,  slightly  striated,  pale  green. 

Leaves  succulent,  with  a  few  weak  scattered  hairs,  which  also  occur  on  the  stem ; 
RADICAL  obovate  or  spathulate,  obtusely  lobed,  and  slightly  toothed;  cauline  seaaile^ 
bluntly  pinnatifid,  unequally  toothed,  at  the  base  broader  and  amplexicauL 

Flower-heads  solitary,  in  the  axils  of  the  uppermost  leaves,  clustered,  with  short 
arachnoid  peduncles ;  involucrum  somewhat  cylindrical,  eventually  turned  back  upon 
the  peduncles ;  hraets  at  the  base  triangular  and  sphacelated,  the  rest  lineart  acute, 
erect,  sphacelated  at  the  point ;  fiorets  all  tubular  and  hermaphrodite. 

Corolla  slender,  funnel-shaped,  yellow. 

Stamens  with  yellow  syngenesious  anthers. 

OvART  inferior  minute,  oblong,  smooth ;  UyU  filiform ;  ^igtMU  2,  linear,  truncated, 
Pappui  soft,  pilose. 

Receptacle  flat,  hollow,  naked,  eventually  convex. 

Ac&AKEB  fusiform,  striated,  minutely  pubescent,  with  weak,  spreading,  silky  pappus. 

TARAXACUM  DENS  LEONIS :  The  DandeUon. 
Corollifloral  Exoqens.  Nai.  Order,  AsTEEACEii,  or  Comfobitel 

Root  tap-shaped,  milky,  externally  black  when  old.  ^ 

Leaves  all  nuiical,  numerous,  spreading,  bright  shining  green,  quite  smooth,  thin, 
milky,  narrowing  downwards,  pinnatifid,  with  unequally  toothed  runcinate  lobes. 

Scapes  usually  longer  than  the  leaves,  erect,  smooth,  brittle,  leafless. 

Flower-heads  solitary,  oalyculate;  the  outer  scales  of  the  involucre  several,  linear, 
acute,  loosely  recurved  and  wavy ;  inner  erect,  in  one  row,  deep  green,  somewhat 
coloured  and  Jagged  at  the  point;  finally,  bent  down  upon  the  scape. 

Florets  all  ligulate  and  hermaphrodite. 

Corolla  5-toothed,  bright  yellow,  in  the  ray  olive  green  at  the  back ;  in  the 
disk  shorter  and  whole  coloured. 

Stamens  6,  with  yellow  syngenesious  ssgittate  anthers. 

Ova rt  inferior,  compressed,  smooth,  white,  a  little  scabrous  at  the  top;  with  a 
very  short  terete  rostrum,  one-celled,  with  a  single  ascending  ovule ;  ttyle  filiform, 
pubescent  on  the  upper  half;  stigmas  2,  projecting  beyond  the  anthers,  linear, 
recurved.     Pappus  hair-like  (pilose),  in  several  rows,  scabrous. 

Keokftaclb  flat,  naked. 

AoasNES  linear-obovate,  slightly  compressed,  toothed  near  the  apex,  extended  into 

*  rn^r  ifu®**  ?**^  ^^^"^  ^"^^^  **7°  ^®°«^^-    ^«P/««  spreading  horizontally,  pUose. 
[Obs.  This  plant  vanes  greatly  in  its  foliage.] 
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POLYGONUM  HYDROPIPER :  Biting  Persicaria. 
MoNOCHLAMTDEOus  ExooENS.  Nat,  Order,  Poltgonao&s,  or  Buokwhiats. 

Boots  fibrous,  annual. 

Stems  erect,  about  2  feet  high,  branched,  smooth,  terete,  reddish,  rather  tumid  at 
the  nodes. 

Leaves  OTate-lanceolate,  wayy,  nearly  sessile,  pale  green,  whole-coloured,  smooth ; 
othrea  brown,  truncate,  with  a  few  marginal  bristles. 

Racemes  numerous,  slender,  spicate,  drooping  from  the  axils  of  all  the  upper 
leaves,  leafy  and  interrupted  at  the  lower  part.  Bracts  stipulary,  truncate,  mem- 
branous, cucullate,  coloured,  about  as  long  as  the  pedicels. 

Caltx  monosopalous,  4-5-lobed,  imbricated,  coloured  at  the  edge,  glandular  on  the 
sides. 

Corolla  0. 

Stamens  usually  6,  nearly  hypogynous,  shorter  than  the  calyx. 

OvART  superior,  oyal,  1-celled;  ovtde  solitary,  erects  orthotropal;  ttiflet  2  or  3; 
gtigmas  capitate,  coloured. 

AcHiEHE  monoapermous,  compressed,  oval,  acute,  purplish,  crustaceous.  Seed 
erect;  embryo  lateral,  terete,  curved,  on  the  outside  of  mealy  albumen,  with  a 
superior  radicle. 


JUOLANS  REGIA :  The  Walnut  Tree. 

MOHOCHLAMTDEOUS  EZOOENS.  NoJt,  Order,  JUGLAKDACEiE,  Or  JUOLAKDS. 

A  lai^e  Tree. 

Brakches,  when  young,  terete,  bright  olive  green,  smooth  and  shining ;  after  the 
first  year  grey,  with  globular  black  somewhat  downy  buds,  large  transverse  scars 
and  a  chambered  pith. 

Leaves  close  together,  alternate,  aromatic,  unequally  pinnate,  with  about  4  pairs 
of  nearly  opposite  oblong  sessile  entire  deep  green  i&ining  leafiete,  oblique  at  the 
base ;  the  terminal  one  petiolate. 

Flowers  mono3cious. 

Males  in  dense  cylindrical  pendulous  solitary  sessile  catkins.  Calyx  unequal, 
herbaceous,  about  5-parted,  having  a  small  bract  adnate  to  its  back. 

Stamens  about  15  f  arUhen  sessile,  herbaceous,  becoming  black,  extrorse,  2-celled, 
opening  longitudinally. 

Females  terminal,  solitary,  in  pairs  or  clusters,  sessile. 

OvART  oblong,  tomentose,  with  a  superior  calyx  consisting  of  about  8  small 
unequal  herbaceous  scales ;  1-celled,  with  a  solitary  erect  orthotropal  ovule ; 
ittgfnoB  2,  broad,  revolute,  broken  up  into  numerous  irregular  crests. 

Drufeb  oblong,  with  a  fleshy,  leathery  sarcocarp,  separating  freely  from  the 
putamen.  The  Utter  bony,  wrinkled,  composed  of  two  equal  separable  half  oblong 
convex  valves. 

Seed  erect,  on  the  apex  of  a  woody  intruded  bjom  ;  CotyUdon$  2,  large,  2-lob«d| 
wrinkled ;  radicle  superior,  conical. 
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CON  VALLARIA  MAJALIS :  Tho  Lily  of  the  Valley. 
Petaloio  Endooexs.  Ao^.  Order,  Liliace£,  or  Liltwobts. 

Rhizome  slender,  creeping^  entangled,  producing  coarse  fibres  from  its  nodes. 

Stem  ascending,  2-leaved,  clothed  with  2  or  8  long  membrauoas  sheaths. 

Lkayes  opposite,  bright  green,  thin,  elliptical,  with  long  slender  petioles,  of  which 
one  fits  into  the  groove  of  the  other. 

Scape  lateral,  erect,  not  so  long  as  the  leaves,  semiterete,  rather  angular,  termina- 
ting in  a  many-flowered,  drooping,  secund,  lax  raceme,  with  a  triangular  axis.  Bracts 
membranous,  acuminate,  mudi  shorter  than  the  pediceK 

Caltx  and  Cobolla  united  into  an  urceolate,  snow  white,  frsgrant  Pebiaxth  with 
6  equal  spreading  teeth. 

Stamens  6,  much  shorter  than  the  perianth,  and  inserted  into  its  base ;  JUammU 
subulate;  an^ien  ovate,  introrse,  dehiscing  longitudinally. 

OvABT  superior,  ovate,  S-celled;  ovtUet  several,  attached  to  an  axile  placenta; 
ttyle  cylindrical,  thick,  twice  as  long  as  the  ovary  ;  ttiginat  3  hairy  recurved  lines. 

IBIS  QEBMANICA  :  German  Iria. 
PjBTALOio  EyOGOEKS.  Noi.  Order,  Ibioacea,  or  Irids. 

Rhizome  thick,  very  irregular,  frequently  contracted  into  unequal  joints. 

Leayxb  equitant,  broadly  sword-shaped,  aeate,  slightly  curved,  glanooas,  shorter 
than  the  aeape,  which  is  terete,  slightly  flezuose,  2  feet  high,  or  more  with  two  or 
three  distant  erect  branches. 

Bbacts:  oenebal  (t.e.  at  the  base  of  the  branches)  membranous,  herbaceous, 
conduplicate,  carinate,  incurved,  slightly  coloured  at  the  edge ;  partial  (t.e.  next 
the  flowers)  large,  membranous,  cucullate,  obtuse,  overlying  each  other,  somewhat 
herbaceous  and  purplish,  dead  at  the  edge  towards  the  point 

Flowebs  BoUtaiy,  very  large,  deep  purple. 

Perianth  with  a  large  broadly  expanded  limb  and  a  short  bluntly  triangular  tube. 

Sepals  3,  obovate,  narrowed  towards  the  base,  where  they  are  richly  veined  with 
deep  purple  on  a  white  ground,  bearded  in  the  middle,  the  upper  half  reflexed. 

Petals  3,  roundish  oblong,  unguiculate,  erect,  arching  over  the  centre  of  the 
flower ;  each  with  a  pair  of  fleshy  auricles. 

Stamens  8,  opposite  the  sepals,  inserted  into  the  tube,  and  concealed  beneath  the 
arched  arms  of  the  style;  flamenU  subulate;  anthert  linear,  sagittate,  extrazse, 
bursting  longitudinally. 

OVART  inferior,  oblong,  bluntly  triangular,  8-celled,  many  seeded ;  oviUet  indefinite, 
anatropal,  in  two  rows,  on  on  axile  placenta;  ttyU  partly  confluent  with  the  tube  of 
the  perianth,  3  winged,  separating  into  3  petaloid  bifid  arms  arching  badcwards  over 
the  stamens ;  Mtigma  a  long  transverse  cleft  below  the  lobes  of  the  s^Ie. 

LUZULA  CAMPESTRIS :  Field  Wood-rush. 
Petaloid  EirDOOEins.  Nat,  Order,  JuNCACEiE,  or  Rusbb; 

Rhizome  tough,  scaly,  creeping  and  throwing  up  tufts  here  and  there. 

Stems  solitary,  from  8  or  4  to  10  inches  high,  simple,  straight,  terete,  bearing  about 
2  leaves,  which,  like  the  more  numerous  radical  ones,  are  flat,  many-ribbed,  dark 
green,  extremely  hairy  at  the  margin,  and  especially  at  the  top  of  the  sheath. 

Spikes  capitate,  few-flowered,  3  or  4,  one  of  them  nearly  sessile,  the  rest  on 
spreading,  lax,  simple  stalks,  composing  a  small  umbel ;  each  ovate,  or  roundish,  ot 
from  4  to  6  or  8  crowded,  nearly  sessile  flowers,  enveloped  by  membranous,  partly 
brown,  sheathing,  wrinkled  bracts. 

Sepalb  and  PETAifi  8  each,  lanceolate,  pointed,  dark  brown,  with  a  stout  ribbed 
keel,  and  pale  membranous  margin.     {I^tih,  vUh  9<me  dUeration.) 

Stamens  6,  nearly  hypogynous,  shorter  than  the  sepals  and  petals;  OMikere 
introrse. 

OvABY  superior,  triangular,  roundish-obovate,  bluntly  one-celled ;  ovuUm  3,  erect ; 
etyle  subulate,  deciduous ;  atigmaa  3,  linear,  spreading. 

Capsule  dark  brown,  shinkig,  bluntly  triangular,  8-volved,  S-eeeded. 

Seeds  ewct,  oval,  compressed,  shining,  strophiolate  (ie.  with  a  fungous  hilom)* 
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ORCHIS  MASCULA :  Male  Orchis. 
PfTALoiD  ENDOQEirai  NoU  Order,  OBCHiDAOEiE,  or  Orchids. 

Roots  fleahy,  simple,  partly  fibrous,  partly  testiculate,  undivided. 

Leaves  radical,  deep  green,  shining,  oblong-lanceolate,  usually  blotched  with  dark 
purple,  paler  on  the  underside. 

Scape  longer  than  the  radical  leaves,  spotted  with  purple,  with  two  or  three 
sheathing  leaves. 

Flowebs  purple,  with  a  few  crimson  spots,  in  a  long  cylindrical  spike.  Bracts 
lanceolate,  acuminate,  shorter  than  the  ovary. 

Sepals  3,  oblong ;  the  lateral  reflexed,  the  donal  erect 

Petals  smaller  than  the  sepals,  but  of^early  the  same  form,  erect,  arching  over  the 
column.  Lip  3-lobed,  crenulate  or  serrate,  the  lateral  lobes  rounded,  the  central 
retuse ;  spur  cylindrico],  obtuse,  nearly  horizontal,  as  long  as  the  ovary. 

Column  very  short,  with  a  tubercle  on  each  side.  Anther  erect,  apiculate,  dehiscing 
in  front ;  pollen  moites  2,  sectile,  each  with  a  long  caudicle  attached  to  a  gland  con- 
cealed within  a  common  stigmatic  pouch. 

Oyabt  inferior,  twisted,  1-celled,  with  8  parietal  polyspermous  placentae.  Stigma 
concave,  transverse,  immediately  beneath  the  pouch. 


BROMUS  MOLLIS:  Soft  Brome  Grass. 
Gluhacbous  Endogkks.  Nat.  Order,  Gbauinaobjs,  or  Gbassxb. 

Roots  fibrous,  few  and  weak. 

Stems  erect,  ascending,  from  1  to  2  feet  high. 

Leaves  narrow,  clothed  with  long  soft  hairs,  especially  on  the  theatJta,  which  are 
shaggy ;  liffida  very  short 

Spikelbts  in  an  erect  downy  raceme,  on  erect  elastic  pedicels  usually  placed  in 
pairs,  long,  narrow,  slightly  compressed,  many-flovrered. 

Glumes  2,  thin,  aouto,  the  lower  wiUi  3,  the  upper  larger  with  5  obscure  ribs. 

Pales  2 ;  the  lotoer  oblong,  bidentate,  about  7-ribbed,  with  a  setaceous  awn  from 
below  the  point  externally ;  the  upper  linear,  membranous,  obtuse,  with  green  fringed 
edges. 

Stamehb  3 ;  stigmat  2,  plumose. 


POA  ANNUA :  Annual  Meadow  Grass. 
Glxthacxoub  Ekdoosns.  NoL  Order,  Gbamxnao&s,  or  Grasses. 

Root  fibrous. 

Stems  several,  pale,  very  smooth,  somewhat  compressed,  leafy,  jointed,  branched 
at  the  base,  spreading  in  every  direction,  and  taking  root  at  many  of  their  lower 
joints  ;  their  length  from  3  to  12  inches. 

Leaves  of  a  fine  light  green,  spreading,  linear,  bluntish,  flaccid,  flat,  except  a 
erompled  portion  here  and  there ;  theath  long,  compressed,  smooth ;  ligula  oblong, 
acute  or  obtuse,  and  jagged. 

Pakiclx  loose,  rather  longer  than  the  leaves  when  full  grown,  with  a  somewhat 
secund  and  rather  triangular  outline. 

Sfikelets  narrow,  compressed,  ovate,  externally  smooth,  6-6-flowered.  Glumes 
ovate,  acute^  the  upper  rather  larger  than  the  lower. 

Pales  2 ;  the  lower  deep  green  tinged  with  purple,  ovate,  obtuse,  membranous  at 
the  maigin ;  the  upper  narrower,  bidentate,  with  the  edges  turned  inwards. 

Stamens  3,  hypogynous,  with  weak  fiUform  filaments  and  versatile  linear  anthers 
24obed  at  each  end. 

OvABT  oblong,  with  2  feathery  stigmas, 

[N  J3.  This  is  an  example  of  the  simplest  mode  of  describing  a  Grass ;  the  firuit 
(com)  being  omitted.] 
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OF 


FLOWERfflG  PLANTS  MD  FERNS 

FOUND 

WITHIN  FOUR  MILES  OF  THE  CLOSE. 


Tflis  List  18  published  incompletey  in  the  hope  that  additions 
will  be  sent  to  the  Compiler.  He  would  also  like  to  have  lists 
of  the  localities  in  which  the  plants  are  observed^  with  the 
earliest  and  latest  dates  of  flowering  in  any  particular  year« 
He  has  to  thank  the  Rev.  A.  Bloxam  for  his  aid,  to  whom  the 
list  of  Grasses  and  Caritas  is  chiefly  due.  The  names  are 
given  m  accordance  with  BsNTHi.sc's  "  Handbook  of  ths 
British  Flora"  (1865),  to  which  work  letters  denoting 
varieties  refer.  Some  few  plants  not  found  as  yet  within  the 
limits,  but  easily  accessible  from  Rugby,  have  been  inserted 
in  brackets.  Plants  of  which  only  doubtful  specimens  have 
been  seen  have  a  query  appended.  Plants  thought  to  be 
naturalized  or  escaped  are  printed  in  italics.  L.C.  refers  to 
the  London  Catalogue  of  British  Plants. 

F.  £.  E.,  January,  1866. 
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r.Q. 


Class  I.— Dicotyledons. 

L     RANUNCULUS  FAMILY. 
2  Thalictrumo    1  flavum  ^^ 

3  Anemone  o       2  nemorosa  m^ 

4  Myosurus  1  minimus 

r.2/.              6  Kanunculus^  l  aquatilis,  var.  6^  c.  -mm 

^  S                                            «^2hederaceu8  ^         6i^L>i.^    '.  ^yvxcL  - 

4  flaramula  •^ 

ZZI-  i^»                                 O  ^  6  Ficaria  ^« 

7  sceleratus  «» 

IT.  20                                        +8auricorau3  >i^,^i--'^>   4<>^^u^ 

o        9  acris  «»• 

O   v^lO  repens  «^ 

a*  •f'l  1  bulbosus  -^ 

12  philonotis  (?) 

O      14  arvensis  .^— 

\r:.:  SI        ^  Caltha      #  +  i  palustris       .     •  ^^ 

8  Trollius  1  europaeus 

10  Aquilegia  1  vulgaris 

in.     WATER-LILY  FAMILY. 

1  Nuphar  i  lutea  «i» 

IV.     POPPY  FAMILY. 

1  Papaver  1  somni/erum 

2  Rhceas  ^• 

3  dubium  ^ 
5  Argemone  ^ 

2  Chelidonium    I  majus 

V.    FUMITORY  FAMILY. 

r.if.  1  Fumaria       ^  i  officinalis  .^ 

VL    CRUCIFER  FAMILY. 

3  Barbarea  p    + 1  vulgaris  — 

4  Nasturtium^      l  officinale  —       (?) 

p        3  palustre  <^- 

0        4  ami>hibium  —— 

5  Arabis        O     *|-6Tbaliana  — - 

6  Cardamine         1  anaara 

^    ^    2  pratensis  ^^ 


3  impatiens  {f)      —    t?^ 
0     *^  4  hinuta  «^ 

8  Hesperis  l  mairtmalU 

9  Sisymbriumo+ 1  officinale  — - 
1 0  AUiaria  **  o   +•  *  officbalis 

1 9  Brassica    O    4-5  campestria 

e     ^7Sinapiatruiii 

1 3  Cochlearia        l  Jrmraeia 
16  Draba     o    •^  5  vcrna 

19  TeesdaliaO    +•  l  nudioanlia        •^^ 

20  Iberis  »  ainara(t) 

22  Capsella         +  l  Buraa-paatoria     -^ 

23  Lepidium  I  campcatre 

24  Senebiera  i  Coronopaa 

28  Raphanus  l  Raphanistrum 

VII.    MIGNIONETTE  FAMILY. 

1  Reseda  l  Luteola 

IX.    VIOLET  FAMILY. 

1  Viola  +  2  odorata  — * 

Q         Shirto  —  ; 

o  •!*  4  canioa  -*^ ' 

o  4"  ^  tricolor,  van  a,  *.  •^ 

X.    MILKWORT  FAMILY. 

1  Polygala  •         I  vulgaria  — 

XII.     PINK  FAMILY. 

2  Saponaria  i  offieinaUs 

4  Lychnis  ir  >  veapertina  — 

O        2  diurna  — ^ 

SQUhago 
4  Floa-caculi  — ^ 

5  Sagina  1  procumbcna 

7  Arenaria  ?  t**^"*^!?,. 

0         5  aerpyllifolia        «-» 
0+7  trinervia  ^— 

10  Cerastium    -+•  l  vulgatum,  var.  a,  6.  — ^ 

1 1  Stellaria  O         1  aquatica  -— * 

p    4*  3  media  *•— 

4  uliginosa 
€>  6  gramiaea 

o      -^7  Holoatea 


yj<j 


s 

12  Spergulariao     i  rubra        ^  —  /^u^^   AV^   ^^hp'cUi  (R^o^ 
fa,        13  Spergula  4^*  arvcnsis         — •  ^he^fu  j)u,^ujUaa/x,  tk  of  ^UU^ 

XIII.     PURSLANE  FAMILY. 
3  Montia  c  I  fontana  •— 

XVL    HYPERICUM  FAMILY. 

1  Hypericums       3  perforatum    ;     

4  dabium  — 

6  quadnrngulum     ««-' 
6  humifusum  '— > 

Spaldirum 
9  hinatum 

XVII.    FLAX  FAMILY. 

1  Linum  l  i»i<a^iMtm«»i 

2  perenne 
4  catharticum    ^^ 

a  Radiola  l  miUegrana 

XVIIL    MALLOW  FAMILY. 

3  Malva     ^  l  rotundifoUa     — 

2  sylvestris       — » 
O  3  moschata        ^— ' 

XIX.    LIME  FAMILY. 
1  Tilia  niiermedia  (LKJ.) 

XX.    GERANIUM  FAMILY. 

1  Geranium  2phoBum 

4  pratense  — — 
p    -f>6  Robertianum      '— 
-^  7  lucidum  -^ 

«^8moUe  — 

9  pusilluin 
1 1  diasectum  — 

3  Oxalis  1  Acetoaella 

XXL    MAPLE  FAMILY. 

1  Acer  I  campeetre  -^— 

^  2  Pteudo*pUUanui    -^^ 

XXII L  BUCKTHORN  FAMILY. 
1   Rhamnus  2Frangula 

XXIV.  PEA-FLOWER  FAMILY. 
1  Ulex        O       •f-   I  curopsBus  — 


3  Genista  3  angUca 

3  Sarothamnusa  1  scoparius 


Vss: 


V\^y. 


V.q. 


V.l^ 


4"Dnonis 
6  Medicago 

6  Melilotus 

8  Trifolium 

a 

o 

9  Lotus  o 
14  Ornithopus 

17  Vicia        ^ 

o 

18  Lathyrus  o 


1  Prunus 

2  Spiraea  o 

4  Geum 

5  Rubus 

6  Fragaria 

7  Potentilla 


1  anrensisy  var.  antiqaoruio  (LC.) 

2  <a^iM 

3  lopulina 

1  officinalifl 

2  (arvense) 
+  5  pratenae     ^^  ^. 

l7repeD8  ^^  -.^ 

18  agrarium  (procumbena,  L,C.) 
^19  procumbena  (minua,  L.C.) 

1  comiculatoB,  var.  a,  ft,  dL  i^m. 

1  perpusillua 

"f'l  hirauta  — 

2  tetrasperma'- 

3  Cracca  ^  — » 
-•'  6  sepium  -^  «* 
^  8  satiTa       ^    .,» 

4  pratensis      ^«^ 
9  (macrorrhizus),  (Orobns,  L.C.) 

XXIV.     ROSE  FAMILY. 

-^  ItcommaniSyVar.  spboaa,  inaititia,  and 

dommtica*  ^ 
+  2  CerasuB 

1  Ulmaria-^    .  .•^ 

«f>  I  urbanum  ^^-  »mm 

2  (rivale) 

1  ideua  -   -^^ 

^       2  fruticosus,  var.  a,  b,  c,  d,  *  ^ 

3  ceesiua 

^•1  veaca 

1  Fragariastrum 
0  2  Beptana         -- «» 

O      -f-  3  Tormentilia   ^«.» 
o  7  anserina        ^  -^ 

1  vulgaris      — :   - 
3  arvensia     «^i» 

1  officinalia  —  «.» 
1  Sanguisorba.*^  — 
1  Eupatoria    — '    ^^ 


9  Alchemillao 

10  Sanguisorbap 

11  Poterium  c 

12  Agrimonia 

*  Mr.  Bloxam  records  16  of  the  U  species  of  Prof.  Babington. 


\o  iiosa                       1  piinpineliifolia,  (gpiiiosissiaia,  L.  C.) 

2  villosa  (toinentoaa,  L.  C.) 

3  riibiginosa  (micranthay  L.C.) 

C       4  canina                                       v*^ 
5  arveusis 

14  Pyrus          b  f  2  MaluB                          «^r 

/         5  Aucuparia 
15  Crataegus    *     -♦•  l  Oxyacantha               ^       ««i. 

xx\ri. 

1  Epilobium 

o 

4  Circeea 

OENOTHERA  FAMILY. 

2  hirsutum   ^^^^ 

4  luontanum     ««^ 

6  tetragonum 

7  palustre 
1  lutetiana 

5  Myriophyllum 

1  apical  um 

XXVII. 

LYTHRUM  FAMILY. 

1  Ly  thrum 

1  Salicaria                «"v^ 

%C^. 


XXVIII.    GOURD  FAMILY. 
1  Bryonia  I  dioica 

3  Sedum  7  acre 

9  rupestre,  var.  reflezum  (L.C.) 

4  Sempervivum    1  leciorum 

XXXE   RIBBS  FAMILY, 

1  Ribes  -^l  Orossulana         (f}Ui^  .^^L^. 'i^h^^'^^^ 

2  rubrum 

XXXm  SAXIFRAGE  FAMILY. 

1  Saxifraga        -^  6  granulosa  -'^— 

4»  9  tridactylites 
12  umbrosa 

XXXIir    UMBELLATjJl  FAMILY. 

1  Hydrocotyle       I  vulgaris 

2  Sanicula  1  europesa 

7  Heliosciadium  1  nodiflorum,  and  var.  repens    -^i^ 

8  Sison  1  amomum 

11  iEgopodium        I  Podagria 

13  Slum      o  2  Angustifolium 

14  Pirapinella  l  Saxifraga 

1  listulosa 

16  G£nailthe  4  PhcUaudrium 
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17  (Ethusa«           1 

SI  Silaus                1 

94  Angelicas          l 

S6  Pastinaca          l 

87  Heracleum^      1 

\/.  ICJ. 

39  Soandix  o     <f  l 

81  Bnmum«>      -fl 

32  Choerophyllum  i 

3 

S3  Caucalis            > 

'■H 


y 


34  Daucus 

35  Conium 


2 
1 


Cynqplooi 

pFBtentia 

syWettria 

sativa 

sphondylium 

Pecten 

flesuotum 

temalum 

sylvcstre 

Anthriicus 

nodosa 

Anttiriaciia 

Oarota 


I  macalatDm 


XXXIII.    ARAUA  FAMILY. 
1  Hedera  I  Helix 

XXXV.    CORNEL  FAMILY. 


1  Cornus 

XXXVI. 

%  Rambacus^ 
8  Viburnum 

4  Lonicera 


I  sangtiinea 

HONEYSUCKLE  FAMILY, 

1  nigra  -^-'•— 

1  Lantana 

2  Opolos 

1  Periclymenum      -^* 


XXXVIL    STELLATE  TRIBE. 


3  Galium 


19 


3  Asperula 

4  Sherardia 


4*1  Cruciata 

2  Terum 

3  paluitre 

5  sazatile 

6  MoUugo 

7  Aparine 

1  odorata 
\  1  arvensia 


XXXVIII.    VALERIAN  FAMILY.  ., 

3  Valeriana       -^l  dioica     oTuM  ^v.jt^^i.^.Hi^  lull  Kn^"* 

2  officinalis 

3  Yalerianella       i  olitoria 

4  de\itata 
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XLIII.    TEASEL  FAMILY. 

1  Dipsacus  1  Bylvestris   ^^*^ 

9  Scabiosa    <o        1  succua       *-*— 

2  anrentis 

XL,    COMPOSITE  FAMILY. 

2  Tussilago  O  ^  l  Farfera      -*»— 

O  HK  2Peta8ite8        i 

6  Solidago  1  viigaurea 

7  Inula  4  dysenterica     - 

5  FuUcaria 

8  Bejlis  <7  -{•  *  perennis  — 

o  9  Chrysanthemum^  Lenoanth6mam>^^ 

2  Begetum 


10  Matricaria 

11  Anthemis 

15  Achillea 

14  Tanacetumo 

16  Artemisia 

16  Gnaphaliumd 

17  Senecio  o 


/I 


19  Bidens 

91  Arctium 

33  Servatula 

34  CardBus 


37  Gentaurea  < 

38  Tragopogon 


3  Fartheniuin 

4  inodorom 

1  CJhnomilla 
1  Cotala 

1  Ptarmica 

2  Millefolium 
1  Tolgare 

I  vulgaris 

6  Uliginosom 

7  germanicum 
1  vulgaris     m 

8  sjlvaticut 

5  aquaticus 

6  Jacobaa 

7  erucssfoliuB 

1  cemua 

2  tripartita 

1  Lappa        «• 

1  tinctoria 

2  DUtaiiB 

3  acanthoideB 

5  lanceolatUB  ^* 

6  paloBtris 

7  arvensiB 
12  acaulis 

I  nigra 

3  Cyan  us 

1  prateuso 
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29  Helminthia       l  ccbioidM 

30  IHcris  1  (hieracioides) 

31  Lenotodon        i  hispidus     ^ 

2  autumualis 

32  Hypoch©ris        2  radicaU 

33  LactUCa  l  (muralis) 

2  (scaricla},  var.  virosa 

34  Sonchus    ^  l  arrensis  ^ 

3  oleiaceus        ^^ 

35  Taraxicume   "f>l  Dens-Leonis 

36  Crepis  3  vireas 

37  Hieraciump      i  Pilosella 

8  murorom,  var.  s^lTaticum 
6  umbellatnm 
/)         6  sabaudum  (boreale,  L.  C.) 

38  Gichorium         1  Intybus 

40  Lapsana  l  communis    —        --^ 

XLI.  CAMPANULA  FAMILY. 
2  Jasione  l  montaua 

4  Campanula        1  latifolia 

2  (patula) 

3  rotundifolia^riK 

4  hybrida 

XLIL  HKATH  FAMILY. 
7  Erica   c  l  vulgaris        «»  -- — 

XLIIL  PRIMROSE  FAMILY. 
2  Primula    O     +  l  vulgaris,  var.  a,^^c.«^^ 

4  Lysimachia         3  nummularia     .T^^  ' 

4  (nemorum)       -i- 
7  Anagallis  l  arvensia  «i» 

XLV.  HOLLY  FAMILY. 
1  Ilex  I  Aquifolium 

XLVL  JESSAMINE  FAMILY. 

1  Fraxinus  +1  excelsior 

2  Ligustrum  1  vulgare      «». 

XLVIIL  GENTIAN  FAMILY. 
1  Erythroea  I  Centaurium 

5  Menyanthes      I  trifoliata   . 
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L.  CONVOLVULUS  FAMILY. 

1  Convolvulus  9     >  anrensis      -— • 

2  Bepium 

2  CuSCUta  3  Epithymum 

LL  BORAGE  FAMILY. 

1  Echium  1  vulgare 

5  Myosotis  o  I  paluatris,  and  var,  coMpitosa 

•^  3  arvensis     ^^ 
ft       •^-  4  collina        -^    ^^  >    /»  o 

VllV.  i>       4f- 5  versicolor  — »        ^^^^^3-«JL  'JviJ^K    ntphiJ^' 

7  Lycopsis  l  arvensis      —  ^ 

8  Symphytum  i?    i  officinale     — 

9  BoragO  l  officinalis 

LIL  SOLAN UM  FAMILY. 
1  Datura  *  S^rawonwm 

3  Solanum    o         l  Dulcamara       — * 

LIII.    SCROPHULAHIA  FAMILY. 

1  Verbascum        1  Thapsiis 

2  Antirrhinum      l  Majus 

3  Linaria         c     I  vulgaris 

6  Cffmhalaria 

4  Scrophularia  tf   i  nodosa 

2  aquatica 
8  Digitalis  l  purpurea 

,7,  9  Veronica  c>  *  •^  ^  serpyliifolia 

'*  Q  5  officinalis 


t>  Anagallis 
0  7  Beccabiinga 

•+"10  Chamcedrys 


(7 


0 

o 


p^l^t^ 


10  Bartsia     o  3  Odontites  . 

11  Euphrasia  i  officinalis 

12  Rhinanthus^  il  Crista.Galli 

13  Pedicularis  2  sylvatica  i 

1 4-  Melampyrum  3  (pratense)    ^»  T  0^ 

LV.  LABIATE  FAMILY. 

1  Salvia  '^  verbenaca 


y./6f 


i/.it 


u. 


2  Lycopus 

3  Mentha 


4  Thymus 

6  Galamintha 

7  Nepeta    o 

8  Prunella 

9  ScutellariaD 
13  Stachys 

o 

13  Galeopsis 

14  Ballota 
16  Lamiumo 

o 
O 
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1  earopcag  ^mm 
dviridia 

5aqaatica   ^ 

6Mtiva 

Tanrensia    ^ 
1  Serpyllnm  mmm^ 

3  CHnopodtam 

4  1  61«ehoina  -^^ 

1  Tulgaris     .^ 

I  galericulata.^i^ 

1  Betonioa 

3  sylyatica   •— » 

4  palustrifl   «» 
1  Ladanam  ^ 
3Tetrahit    «-^ 
I  nigra 

I  amplexicaule    ^ 
^  3  parpyreum,  and  var.  incisum  '"'^ 
^-Salbarn  — »►  "* 

5  Galeobdolou 
1  Scorodonia 

-4"l  reptans        ^i^ 
VERVEIN    FAMILY. 
1  officinalis 


17  Teucrium 

1 8  Ajuga  ^ 

LVI. 
1  Verbena 

LVIII.  PLANTAIN  FAMILY. 

1  Plantago  l  major  >— 

2  media  -f^ 
A^  3  lanceolata       ^t^ 

LIX.    PARONRCHIA  FAMILY. 

4  Schleranthus    i  annuus 

LX.  GOOSEFOOT  FAM ILY. 

4  Chenopodium  3  album 

5  rubrum 
0        9  Bonus  Henricus      «»- 

6  Atriplex    o         4  patula,  var.  a,  c.       — 
LXI.  POLYGONUM  FAMILY. 
1  Rumex  2crispus 

3  obtusifoUuB 

4  Hydrolapathum 
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&  coDglomeratus  — 

6  Bauguineus 

9  Acetosa  «a^ 

^  10  Acetosella  -** 

3  Polygonum^       l  aviculare       -^^^ 
9  2  ConTolvulua    -^^ 

7  amphibium  «^i» 

8  Persicaria  —^ 
10  Hydropiper  !*^ 

LXVI.  SPURGE  FAMILY. 

1  Euphorbia  o  4*2  Helioscopia  <«-» 

6  Peplua  -*- 

7  exigua 

3  Mercurialis         1  perennitf 
3  Buxus      0^1  iempervirem 

LXVIII.    CALUTRICHE  FAMILY. 
1  Gallitriche  O  «|.  l  aquatica 

LXIX.  NETTLE  FAMILY. 

1  Urtica  *  I  urens  ^^^' 

o  3  dioica  ^"^ 

2  Parietaria  1  (officinalis) 

8  Hamulus  i  Lupolua 

LXX.     ELM  FAMILY. 

1  Ulmus  1  montana 

2  campestris  -^^^ 

LXXI.  CATKIN  FAMILY, 


2  Alnus 

«f.  1  glutinosa                 ^^ 

3  Betula 

^  J  alba                         ^ 

4  Carpinus 

1  fietulus                  -   ' 

6  Corylus 

-f>  1  Avellana               r^ 

6  Fagus 

I  sylYatica                                    '    ' 

7  Quercus 

1  RobuFy  Qf  pedunculata  i^— ' 

8  Ralix 

3  alba  (vitellina)        —  ^ 

c 

9  Populus 

4  aiDygdalina(triaodraiHoffmanniana) 

5  vimtnalis               «i» 
^ 6  Caprea                /•-— 
4*7aurita                  . '-— 
'• « 9  pbylicifblia  (nigricana) 

1  alba 

3  niffra                    ^^ 

14 
LXXIII.  PINE  FAMILY, 

1  Pinus  1  nf^^^^ 

2  Juniperas  >  eommunis 

3  Taxus  *  baceata 

ClasB  n.— MonoeotyledonB. 

LXXIT.    BULRUSH  FAMILY. 

1  Typha  l  laUfolia 

2  angustifolia 

2  Sparganiumo     i  ramosum      ^^ 

2  simplex 

LXXV.    ARUM  FAMILY. 
1  Arum       0       4*^  maculatum 

LXXVL    DUCKWEED  FAMILY. 
1  Lemna  l  tmulca 

>)*  2  minor 

3  gibba 

LXXVIL    NAIAD  FAMILY. 

5  Potainogeton      l  natans 

3  lucens 

5  perfoliatua 

6  crispua 

7  denaus 

8  pusillus,  and  var.  rostenefoUns 

^  9  pectinatuB 
LXXVIIL    ALISMA  FAMILY. 
1  ButX)muS  I  umbellatus 

3  Sagittaria  l  aagiltifolia      — 

3  Alisma      O         1  Plantago       — 

6  Triglochin  l  palustre 

LXXIX.    HYDROCHARIS  FAMILY. 
1  Elodea  *         +•  I  canademU    — 

LXXX.    ORCHID  FAMILY. 

4  Epipactis^         I  latifoUa 

6  Listera     o        *  o^ata         ,^ 

7  Neottia  ^  Nidus  Avis 

9  Orchis    o        ^1  Mono  — - 

2  mascula 

6  maculata  ^^ 

7  latifolia  «^ 

12  Habenaria         I  (bifoUa) 
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LXXXI.    IRIS  FAMILY. 
1  Iris  o  1  Pseudacorus      -* 

LXXXII.    AMARYLLIS  FAMILY. 
1  Narcissus  1  Pseudonardsws 

LXXXIII.    YAM  FAMILY. 

1  Tamus  l  communis     *— > 

LXXXIV.     LILY  FAMILY. 

2  PolygonatuDT)     2  (multiflorum) 

1 1  Omithogalum    l  Umbellaium 
1 3  Scilla    (f  3  nutans  «— > 

LXXXV.    RUSH  FAMILY. 

1  Juncus   ^  1  communis,var.effu8U8,cong1omeratus 

2  articulatus,  var.  lamprocarpus 

2  Luzula  O      +   ^  campestris      — — 

LXXXVI.    SEDGE  FAMILY. 


6  Scirpus 

0 

2  palustris 

12  lacustris      tm^' 

o 
9  Carex 

14  sylvaticus  m^^ 
2  puUcaris 

5  leporina 
10  remota 

• 

Idvulpina      — • 
14  muricata 

17  incurva 

Q 

20  acuta      ^^ 

26  prsecox 

41  sylvatica 

47  paludosa,  and  var.  (riparia) 

LXXXVI.     GRASS  FAMILY. 

5  Anthoxauthi 

am  1  odoratum 

6  Phalaris 

1  canariensis 

7  Digraphis 

1  arundinacea 

8  Phleum 

1  pratense 

9  Alopecurus 

1  agrestis 

p 

*^  2  pratenftis  ^— 
3  geniculatiiR 

13  Agrostis 

1  alba 

17  Aira 

1  csespitosR 

2  ilexuosa 

16 


1 8  Avena 


1  filtlUI 

3  pmtensK,  and  var.  pobeseenB 
3naveBceiu 


19  Arrhenatheniml  aveaaceam  .^ 


20  Holcus 

96  Hordeum  ^ 

27  Triticum 

28  Lolium 
30  Bromus 


81  Festuoa 

82  Dactylis  & 

83  CyDOSurus 

84  Briza 

35  Poa        c 


42  Arundo    c 


1  laoatoa       —  Q  ) 

1  pratenae     «—. 

2  murinam 
1  repena 

1  parenne  •-^ 

2aaper 

3  8terilia 

4  anrenBis,  h,  —  (%  ) 
7  gigantena 

1  ovina,  a,  6. 

2  elatior«  b.  e. 

3  •ylvatica 

1  glomerata      ^^ 

i  criatalua      — — 
I  media 

1  aquatica  -s"^ 

2  fluitana  * 

^  8  aonaa       ^*^ 

10  pratensia 

11  trivialia 


1  PhragmitiQa  ^— 

Class  III.--€r7ptogain8. 

LXXXIX.    EQVISETUM  FAMILY, 

1  Eqmaetxmkf       2  arvense  — 

c         4  paluatre  — 
«?  5  limoaum..-. 

7  hyemale 

XC.    FERN  FAMILY. 
4  Poljpodium  +  I  vulgar©      — 

7  Aspidium  2  aculeatam,  and  var.  lobauino 

-^  6  Filix*maa  -• 

7  spinuloaum  (dilatatum)  *^ 

8  Asplenium         ^  Filix-feemina  — * 

9  Scolopendrium  l  vulgare 

IJ.  Blechoum  ,        l  apicant 

12  Pteris  •        I  aqiulina   .        — 


-   5fi» 


/ 


SB. 


f  I 


1< 


\ 

m  • 


ADDENDA,  1866-67, 


TO   F.  E.  KITCHENER'S   LIST   OF   FLOWERING   PLANTS   AND 

FERNS  FOUND  AT  RUGBY. 


The  numbers  and  names  of  species  in  this  List  still  refer  to  the  1865  edition 
of  Bentham's  Flora.     2/he  numbers  will  be  found  somewhat  changed 

in  the  new  edition  of  1B67. 

B  =  from  Mr.  Bloxam^s  List  made  some  years  aao ;  K  =  found  by  F.  E. 
Kitchener  ;  R  and  L  =  H.  C.  Reader  and  H.  M.  Larden. 


FUn. 

Gen. 

By  whom  recorded. 

I. 

6  Eanunculus 

12  philonotis  (remove  ?) 

11. 

BARBERRY  FAMILY. 

1  Berberis 

1  vulgaris 

w.c 
w. 

'.  Eyton,  & 
MacGregor 

V. 

1  Oorydalis 

I  luiea 

B.and  L. 

VI- 

1  Barbarea 

I  vulgaris  (and  pnecox) 

B. 

11  Erysimum 

1  cheiranihoides 

R. 

14  Alyssum 

1  calycinum 

B.  and  L. 

18  Thlaspi 

1  arvense 

R.  and  L. 

20  Iberis 

1  amara  (remove 

?) 

xn. 

3  Silene 

2  inflata 
7  noctiflora 

K. 
B.  and  L. 

Bead 

4  Lychnis 

4  for  Floscaculi,  read  Floscuculi 

5  Sagina 

1  procumbens  (and  apetala)          B. 

2  nodosa 

B. 

10  Cerastium 

1  vulgatum(andsemidecandum)  K. 

XIX. 

1  Tilia 

1  europoea 

B. 

XX. 

3  Erodium 

1  cicutarium 

R.  andL. 

XXIII. 

1  Bhamnus 

]  CAiharticus 

K. 

XXIV. 

2  Genista 

I  iinctoria 

B. 

8  Trifolium 

1  incamaium 

8  striatum 
16  fragiferam 

R. 

B. 
B.  and  L. 
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10  Anthyllis 

9  Spiraea 
13  Bosa 


XVL     1  EpUobium 
6  Hippuris 

Bekoem 


1  Tulneimria  G/B.  Loogstaff 

2  filipendak  B.  and  L« 
4  canina  (iDcladiiig  canina, 

tomentella,  Teiticilla- 
cantha^  urbica,  domaUay 
dametomm)  B. 

1  (auguatifotiam)  R, 

3  parviflorom  L. 
1  vulgaria                                    B. 

tmd  Sedan,  i$umi 


1 
1 

XXXIL  11 
13 
14 
Bead  16 
83 
38 

XXXVI.     2 

XXXVIII.  21 

Read  22 

24 

27 

31 

34 

35 

XLII.    r 


CRASSULA 

Kibes 
Saxifraga 
for  Podagria 
Sium 

Hmpinella 
(Enanthe 
Caucalis 
Coriandram 

Sambucus 

Arctium 

Serratula 

Garduus 

Gentaurea 

Leontodon 

Sonchus 

for  Taraxicum 

Erica 


FAMILY. 
4  nigrain 
6  fMigrenolata 
1MM?  Podagraria 

1  latifoliam 

2  magna 

1  fistnloaa 
1  infeata 
I  wikum 


E. 
B. 


X*8 


R. 

Iking 

party. 

2  ebolna  (P) 

i  LappaCindadingmajaafcniinoa)  B. 
for  Servatala 

4  eriophorns  B. 

1  nigra  (radiant  form)  L 

3  birtas  B. 
3  oleraoeoa  (and  asper)  B. 

rtad  Taiazacnm 
3  tetraliz  H.  and  R. 


XLIV.  PINGUICULA  FAMILY. 

1  Utricularia         1  vulgaris 

XLVIL  PERIWINKLE  FAMILY. 

1  Yinca  2  minor 

LL     4  Lithospermum   l  arvense 
LIL     3  Solanum  2  nignun 

LIX.        for  Paronrchia      read  Paronychia 
LX.     4  Chenopodium    6  nrbionm 


B. 


B. 
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Fam.  Gen. 

LXIL     1  Daphne 

LXX.  1  Ulmus 

LXXT.  9  Populus 

LXXVI.  4  Lemna 
LXXVII.    5  Potamogeton 


LXXX.  12  Habenaria 
15  Ophrys 
LXXXV.     1  Juncus 


2  Luzula 
LXXXVI.     6  Scirpus 

9  Carex 


LXXXVI.  13  Agrostis 
17  Aira 

20  Holcus 
27  Triticum 
29  Bracypodium 
SO  Bromus 


XC.     8  Asplenium 


By  whon  rMorded. 

2  Laureola  R. 
2  campestris  (indading  also 

Buberosa,  glabra)  6. 

2  tremula  B. 

4  polyrrhiza  R.  and  L. 

8  pusillus  (including  also 
compressuBi  and  zosteras* 
folias)  B. 

)  bifolia  (s=  chlorantha) 

1  apifera                     A.  E.  Stuart. 

2  glaucus  K. 

5  articulatuSy     (including 

acutiflomSf  supinus) 

9  bufonios  L. 

1  pilosa  B« 
7  setaceus  Mr.  Baxter. 
5  leporina  (=  oTalis,  Good) 

1 4  muricata  (and  dlTnlsa)  B. 

19  caespitosa  B. 

31  hirta  B. 

37  panicea  B. 

40  glauca  K'spartj. 

17  incnrva  (to  be  removed) 

1  alba  (and  vulgarifl)  B. 

4  prsBCoz  B. 

5  carjopbyllea  *  B. 

2  mollis  B. 
2  caninum  B. 
1  sylvaticum  B. 
4  arvensis,  b,  c,  (and  com- 

mutatus)  B. 
7  for  gigantens  read  giganteus 

7  Adianivm'fngfum  L. 


8  RuiO'iHuraria 


C.  Arnold. 


RADCl  »^--ir 


